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POWER TRANSMISSION IN UTAH. 


The situation in Utah as regards the electrical transmission of 
power from waterfalls has always been an interesting one from the 
fact that much pioneer work along that line has been and is being done 
there. One special point of interest is the running together in paral- 
lel of various stations feeding into the same distribution centers, and 
there is every prospect that this will be done even more extensively 
in the future than in the past. Parallel running of different stations 
has also been practiced on a larger scale by the companies centering 


at Los Angeles. 





The Utah water-power plants‘are, without exception, small as com- 
pared to the possible demand for power in that portion of the State in 
which they are located. The question is not, as often is the case else- 
where, how to find a market for the power developed, as some may 
have supposed, but how to find power for the waiting market. This 
fact does not make cut-throat competition necessary among companies 
in the field, and there is every reason why they should live peaceably 
together and help each other out to mutual profit. In view of the 
possible interruptions to the various water power plants, the throw- 
ing together in parallel of a number of them greatly increases the re- 
liability of current supply. The plan works well. 





Almost without exception the water powers that have been de- 
veloped in Utah have fallen far short of the minimum capacity fig- 
ured on when the plants were built. This is a common failing of 
water powers (or perhaps we should say of the estimates of water- 
power promoters), but in Utah there were special reasons which could 
not well be foreseen why the power counted on has not been avail- 
able. The difficulties lay in the great depth of bedrock, and the con- 
sequent impossibility in many locations of getting storage reservoirs 
that would hold water. The cafions in the Wasatch Mountains seem 
to be in the nature of immense volcanic cracks into which the streams 
have washed boulders to a great depth. The seepage of water through 
these boulders is enormous, and dams which do not go to bedrock 
lose nearly all their water in this way. The plan now being adopted 
is to go higher up the streams into the mountain valleys above the 
volcanically formed cafions and there build a number of low dams for 
storage purposes. Our special correspondent on the Pacific Coast, 
Mr. J. R. Cravath, has recently contributed to our pages some very 
interesting articles on the development of water-power enterprises in 
the Utah region. 


THREE-PHASE MOTORS IN ELECTRIC RAILWAYS. 


It is interesting to observe that the Metropolitan Underground 
Railway, in London, proposes to employ 3000 volts on its working 
conductors, and that the primary pressure admitted to the three- 
phase motors, is to be approximately this amount. If this is done in 
London, which has hitherto been most conservative in regard to 
pressures employed in working, we may fully expect that 10 kilovolts 
or more may be employed on electric-traction conductors in this 
country provided proper safeguards are adopted. It would, prob- 
ably, be unwise to employ a high pressure in the operation of ordi- 
nary trolley lines, but where a separate structure is employed, as in 
the elevated railway, there seems to be no reason why the motors 
should not be operated at high primary pressure. If this is accom- 
tlished, the cost of conductors becomes comparatively small and 
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the cost of transformers is also greatly reduced. The progress of 
the London electric railway will certainly be watched with much in- 


terest. 


It is to be hoped that electric traction may before long become 
commercially possible without being obliged to generate alternating 
currents and feed direct current to the motor. No one can examine 
the standard long-distance American system of electric traction, 
with its high-tension alternating-current generator and transmission 
system, its converters and its 550-volt direct-current motors, without 
feeling that the business of electric traction, on its engineering side, 
is in a transition state, and that the direct-current equipment is 
bcund to disappear in time. The difficulties have been in the way 
of controlling the motors efficiently and in maintaining necessary 
uniformity of pressure in the transmission lines in the absence of 
storage batteries. Higher electric pressures on the working con- 
ductors will partly compensate for the want of storage-battery con- 
trol, and special alternating-current compensation can no doubt be 
worked out. As for the motors, their improvement will surely de- 
velop when the necessity for obtaining them has to be faced. 


EARTH POTENTIAL CURVES FROM CHICAGO, TQLEDO AND COL- 


UMBUS. 


Some interesting equipotential curves, drawn for the cities of Chi- 
cago, Toledo and Columbus, are printed elsewhere in this issue. 
They represent the contour lines of electric pressure in the earth 
under the influence of the electric railway system of current distribu- 
tion. Unfortunately, the amount of information which can be de- 
duced from such diagrams is practically restricted to the limitations 
of electric pressure in which a buried conductor will lie when follow- 
ing a given curve through the streets. If the current generated by 
one of these central stations was distributed with radial uniformity 
in all directions from the power house, so that along any one radius 
the delivery at a given distance was substantially the same as along 
any other radius, then it is evident that the system of equipotential 
lines would be circles if the conduction of the ground or return cir- 
cuits was uniform and symmetrical. Consequently, any deviation 
of the observed equipotential lines from circularity would indicate 
a difference in the local conductivity of the return circuit. But 
since the current flow is not radially uniform from such a station but 
follows the course of certain principal routes of delivery, the equi- 
potential curves could not be expected to have any simple regular 
form, even if the conductivity of the ground-return circuit were en- 
tirely homogeneous. It is interesting to observe, however, that the 
curves do not seem to indicate that the water of Lake Michigan or of 
the Maumee River change the shape of the equipotential lines, and 
if this is correct, it means that the conductivity of the Lake is not 
materially different from that of the land. If the water conducted 
either much better or much worse than the land, it would be reason- 
able to expect that the contour lines would be bent either inwards 
or outwards from the center of distribution, where the curves en- 


countered the water. 


It is by studying the difference of potential produced in cities by 
trolley systems that an intelligent opinion can be formed as to the 
canger which exists of producing electrolytic corrosion. As soon 
as the actual distribution of return pressure is known and can be 
checked from month to month, it becomes possible to detect the weak 
points in the return system of conductors and to remove the defects 
by a judicious expenditure of copper, either in rail bonds or in re- 
turn feeders. It is interesting to note that though these surveys 
were undertaken in the interest of a telephone company, they have 
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not been used, notwithstanding some unfavorable showings, as a 
text for denunciation of the trolley system. On the contrary, Chief 
Engineer Abbott points out that the situation with respect to elec- 
trolytic trouble from return currents furnishes no cause for alarm, 
merely demanding intelligent attention and the application of well- 
known remedies when trouble appears. 


CONSERVATION OF ENERGY. 


We have recently received a printed publication from England 
which, if it were to be believed, would threaten to revolutionize the 
existing methods of developing mechanical power from steam; and 
if that were not sufficient cruelty, would destroy “the modern ac- 
cepted theory of energy so far as regards its universal application.” 
All this is said to be accomplished by “Poleforcia; a New Power Pro- 
duced by the Multiple Energizing Momentum Engine,” alleged to be 
connected with the disclosures of no less than seven United States 
patents already granted. 


Pictures of such engines are shown, representing their installation 
in connection with the Glen Echo Railway, Maryland, in Washing- 
ton, in Philadelphia, in London and in Paris. According to one 
statement, one five horse-power engine supplied 227 16-cp incan- 
descent lamps or about 11 kilowatts. According to another state- 
ment, the addition of the patented devices to certain steam engines 
trebled their power without apparently altering the coal consumption, 
the patented devices consisting seemingly of certain flywheels and 
mechanical connections. No one will dispute the advantages of mo- 
mentum in general, and the momentum of engine flywheels in par- 
ticular for producing useful results in steadying loads and assisting 
some engines in their work; but engineers will unite in condemning 
any atteinpt to claim that momentum can constitute a motive power 
by which energy can be created. 


It seems astounding that in the twentieth century it should be 
possible so far to impose on credulity as to assert that the modern 
accepted theory of energy is destroyed by the application of a few fly- 
wheels to a driving shaft. Attempts to shake belief in the principle 
of the conservation of energy, and to suggest that in the way of 
energy something can be obtained for nothing, are not only immoral, 
but barbarizing, tending to uncivilize and to destroy those principles 
for the recognition of which so much human energy and effort have 
been expended. 


ELECTRICAL DEVELOPMENT IN GREAT BRITAIN. 


In a paper recently read before the British Institution of Electrical 
Engineers, Mr. W. L. Madgen made a forcible presentation of the 
obstacles which beset electrical development in Great Britain. The 
difficulties appear to arise largely—if, indeed, not altogether—from 
the manner in which private enterprise is subjected to restrictive 
legislation bearing on electrical undertakings. The effect has been 
to place Great Britain far in the rear of this country and the Conti- 
nent of Europe with respect to electric lighting and electric traction. 
Mr. Madgen rightly says that there is no occasion for any apology 
to be offered for this deplorable state on the part of the electrical 
profession of the United Kingdom, and all acquainted with the cir- 
cumstances will agree with him that the present backwardness can- 
not be attributed to any lack of ability or courage, or inventiveness 
on the part of British engineers. To us on this side of the water it 
appears almost unbelievable that the development of electric traction 
in Great Britain has been subject to and controlled largely by ob- 
structive legislation passed in 1870. The onerous provisions of this 
legislation throttled electric railway development in Great Britain 
curing the period when it was proceeding by leaps and bounds in 
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America, and it was not until 1896 that an attempt was made to 
ameliorate some of its provisions. It appears, however, that the 
measure of relief then afforded is limited in its action to a period of 
fcur years, and Mr. Madgen serves warning that unless some further 
measure of enfranchisement is passed, the country will again be 
thrown back upon the act of 1870. 


In electric lighting, the conditions have been scarcely more favor- 
able in Great Britain. In 1882 an act was passed regulating the sup- 
ply of electrical energy, the effect of which is described as similarly 
disastrous to British electrical engineering as a national industry. 
Until 1888 practically nothing could be done in the way of estab- 
lishing electrical supply undertakings, and the extent to which de- 
velopment has been retarded by these legislative trammels is shown 
by the fact that throughout the whole of the United Kingdom, there 
are only about 250 central stations, while this country has more than 
3000. There are now several bills before Parliament to ameliorate 
the present conditions, and which would have a fair prospect for 
success were it not that they are meeting with bitter opposition from 
Here we find the crux of the difficulty—the dog-in- 
Fearful of ac- 


municipalities. 
the-manger policy of many British municipalities. 
cording franchises from which private enterprises might reap large 
profits, they often either oppose development directly, or indirectly 
by obtaining authority to establish municipal plants which are never 
built. Recently it seems that a number of special bills have been 
passed through Parliament authorizing large electrical supply under- 
takings, and while these are a step in the right direction, they are far 
from meeting the general issue. As Mr. Madgen points out, in the 
case of steam railways, Parliament did not limit participation in 
their development to particular promoters of bills, but placed the 
entire matter under general legislation. It is in this direction that 
relief is now being sought, and the object of the paper read by Mr. 
Madgen was to enlist support in the cause. The British brethren 
heve our own heartiest good wishes for success in their struggle with 
the powers of darkness as personified in sundry Government satraps 


and municipal obstructionists. 


—_—— 


. 


WIRELESS TORPEDO STEERING. 


We note in some recent newspaper articles the renewal of activity 
ir. wireless telegraphy for steering dirigible torpedoes. It was Mr. 
Tesla, we believe, who came forward with a suggestion of this kind 
during the Spanish war, but until the recent notes of Lieutenant 
Fiske’s projects we had supposed that the proposition had been re- 
tired to that limbo of undeveloped devices in which so much of the 
world’s inventive energy has been stored in a form permanently po- 
tential. Far be it from us to criticize the scheme with acerbity, and 
we shall gladly give it publicity when the cruises of the lethal mon- 
ster shall have ceased to be circumscribed by the modest limits of a 
bathtub or tank. To all those who are investigating the subject, 
however, we beg leave to offer a few practical hints which may be 
of service in their fascinating pursuit. As our readers are doubtless 
aware, no small amount of inventive skill has been spent in the de- 
velopment of dirigible torpedoes, which, instead of being launched 
it a straight line at their prey and trusting to the original aim for 
their chance of working destruction, shall be capable of being steered 
to their mark by the operator on shore or ship. Of these the Sims- 
Edison and the Halpin—the latter based upon the Lay torpedo—have 
been developed to a point of considerable usefulness, the former re- 
ceiving its driving power over a cable laid by it as it runs, the latter 
laying merely a light steering cable. A variety of modifications of 
the idea have been tried, and it is not without the mark to say that 
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at the present time the dirigible torpedo is an extremely ugly cus- 
tcmer. It is by no means difficult to build such a torpedo quickly 
and with comparatively little special work, and the manoeuvering 
gear is easy of design and construction, following well-known lines 
of procedure. 


The difficulty with such torpedoes lies not in the motive power or 
mechanism, nor with the need for paying out cable, at least for steer- 
ing purposes, but in the practical work of the operator. Long before 
the end of the reel has been reached steering becomes exceedingly 
difficult on account of the practical impossibility of locating the tor- 
pedo itself. Unless the portion of the apparatus which protrudes 
from the water is not outrageously conspicuous, it becomes very 
hard to locate accurately from a point near the level of the water 
before it has gone half a mile, even with a glass. Perhaps the 
markers can be seen in the chop by persistent attention, but the chance 
of aligning them and locating them with reference to the mark is 
very small. At a mile the task is nearly impossible, and in the ex- 
periments carried out by the United States Corps of Engineers, such 
torpedoes have repeatedly run ashore or turned completely around, 
owing to no failure of the mechanism, but solely to the inability of 
the operator to see what he was doing. In other words, up to the 
present the trouble with dirigible torpedoes has been not inability 
to carry or pay out sufficient cable, nor mechanical imperfection, but 
the sheer impossibility of seeing well enough to work the thing at 
any except quite short range. Hence, unless those who deal in 
etheric vibrations can devise some very radical aids to vision, their 
inventions cannot make any great change in the status of dirigible 
torpedoes as such. The new steering agency may, on experience, 
prove better or worse than a trailing cable—that remains to be seen 
—but under the limitations due to other causes it must be regarded 
as an alternative method still subject to the general condition of 


the art. 


Harmonic selective mechanism has not been a very shining suc- 
cess, even when worked over an ordinary electric circuit, and it does 
not plainly appear how the matter is 10 be remedied by omitting the 
conductor. Even in wireless telegraphy, harmonic selection is at 
present in a rather dubious practical state in spite of the clever work 
of Slaby and others, and its application to torpedo steering is by no 
means as simple as the multiplication table. Steering, too, is but a 
small part of the problem. To be really useful as a weapon such a 
torpedo must be able to stop and start at the will of the operator, and 
skould, in addition, be capable of reduced speed so as to be kept well 
is; hand until the final spurt. And particularly the operator should 
be able to explode it at will, so that it may do its work in spite of a 
necessarily glancing blow, or collision with a yielding net. All these 
functions to be performed require a fairly comprehensive method of 
selection and add greatly to the practical difficulty of working by im- 
pulses of varying frequency. We shall be greatly interested in see- 
ing the results obtained from the apparatus of recent experimenters, 
and every month assuredly adds to our knowledge of wireless work- 
ing; but the torpedo problem is a stiff one. Even if successfully 
solved, from a technical standpoint, it may fail of military useful- 
ness; but the recent advances in submarine boats tend to weaken the 
defense by fixed mines, and may add greatly to the practical im- 
pertance of such weapons as we are here considering. Against 
sweeping and countermining conducted by boats upon the surface, 
the rapid firing gun can give a good account of itself, but submarine 
operations are a very different matter, so that perhaps methods of 
hirbor defence will have to be materially changed. At all events, 
those who are working for its improvement have our best wishes, 


albeit their path is a thorny one. 














59° 





Report of the Massachusetts Board of Gas and 
Electric Light Commissioners. 





The report of the Massachusetts Board of Gas and Electric Light 
Commissioners for the year ending Dec. 31, 1900, shows that at the 
end of 1900 there were 76 companies in the State, supplying only 
electricity, and 23 supplying both gas and electricity. There are also 
13 municipal electrical plants and three municipal plants supplying 
beth gas and electricity. Three companies and one municipality 
were added during the year. One of the plants coming under the 
supervision of the Commissioners is located at Marion, Iowa, which 
belongs to a corporation organized under the laws of Massachuseets. 
Among the companies reported are several which distribute current 
only to consumers located in the block containing the generating 
plant. 

Among the recommendations of the report is one concerning a 
statute providing for the testing, under State authority, of electric 
meters. The proposed consolidation of the Boston Electric Light 
Company and the Edison Electric Illuminating Company, of Bos- 
ton, is the subject of critical comment. The original plan was to 
lease the two corporations for a long term of years to a third organi- 
zation. The report states that the nature of this third organization, 
whether it is to be incorporated, or whether it is to be an unincor- 
porated trust, or whether under the laws of Massachusetts 
or some other State—has not yet transpired. “By the terms 
of the proposed lease, however, the new organization is 
to guarantee annual dividends of 10 per cent upon the stock 
of the first-mentioned company, and 114 per cent upon the stock of 
the second during the life of the lease, and to issue at par its pre- 
ferred shares to the amount of not less than $3,600,000, or 50 per 
cent of the outstanding stock of the two existing companies, with 
perhaps common shares to an equal amount in addition. Such an 
arrangement appears to be in violation of the policy of the Common- 
wealth, as declared in the well-known anti-stock watering law of 
1894, and has a tendency to seriously embarrass, and perhaps wholly 
defeat the application to these corporations of that wholesome re- 
straint in the public interest which is undoubtedly intended by the 
present statutes.” It is added, however, that no authority exists in 
the Board to prevent or in any way control combinations of this 
character, whether effected through the medium of a third organi- 
zation, corporate or unincorporate, or by contracts between the com- 
panies themselves, and the attention of the Legislature is called to 
this condition of affairs. The consolidation has since been taken 
up on other lines and approved. 

The total income of all the electric light central stations during 
the year ending June 30, 1900, was $5,678,111.77, an increase of $58s5,- 
997.87 over the preceding year. The net profit was $2,132,879.25, an 
increase over the previous year of about $280,000, and the largest 
in the history of the companies. Three of the companies do not ap- 
pear to have earned expenses, and 24 others have not earned suf- 
ficient to warrant the declaration of dividends. Of the total amount 
paid for dividends—$724,108.87—the two large Boston companies 
contributed $498,204, one paying at the rate of 7 and the other at the 
rate of 8 per cent. Of the other companies one paid 11 per cent, 
four 8 per cent, two 7 per cent, one 6%4 per cent, seven 6 per cent, 
teu 5 per cent, eight 4 per cent, two 3 per cent, and one 2% per cent. 


The Cost of Train Lighting. 








In the summing up of a most interesting paper on “Train Light- 
ing by Electricity,” read before the St. Louis Railway Club, Pro- 
fessor G. D. Shepardson presented some data as to the cost of train 
lighting, which is given below. The paper was an admirable treat- 
ment of the whole subject. The following are the figures he cited: 

The report of Pohl (Archivs fur Post und Teleg., 1808; Elek- 
trotechnische Zeitschrift, Feb. 24, 1898; vol. 19, p. 121), tabulated 
the cost of lighting 627 mail cars, whose batteries were charged at 
nine stations, to be 3.5 pfennig ($0.00875) per hour per 12-candle 
Iemp. He concludes: “Electric lighting costs scarcely more and 
probably less than gas.” 

A report by Pohl in 1896 (L’Electricien, Aug. 1, 1896), was that 
gas cost $0.010 per 12-cp lamp per hour, while electricity cost $0.008 
for equal light, a saving of 21 per cent; this on the basis of elec- 
tricity costing $0.04 per kilowatt-hour. 

A report on battery-lighted trains between Paris and Lisle gives 
the cost as $0.0048 per 10-cp lamp-hour (Railroad Gazette, 27 :611, 
Sept. 13, 1895). 
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A report from a road 280 miles long, running out from Adelaide, 
Australia, with axle-lighting equipments, states that the cost is 
$18.43 per week, per five-car train, against a previous cost of $20 
per week with oil lamps. (Railroad Review, 1895; Western Elec- 
trician, Nov. 23, 1895.) 

A report by Buettner (Elek. Anzeiger, Aug. 28, 1897; Engineer- 
ing Magazine, August, 1897; Elec. World, 30:196), states that gas 
is cheaper for short runs, while electricity is cheaper for long runs. 

A report by New (London Electrical Engineer, June 28, 1895), 
gives a cost of $0.00372 per 17-cp hour on a battery-lighted train in 
North Staffordshire, England. 

A report from the Jura-Simplon Railway (L’Eclairage Electique, 
12 :552-562, 1897), is that the total cost of electric light by storage- 
battery system is .0031 franc ($0.0006) per 10-cp hour, which must 
include a misplaced decimal. 

Kohlfurst (Schweiz, Bauseit., March 31, 1900), states that the 
ccst of a 10-car train with 10 candle-power per car, for six hours, 
is for each 10 candle-power $0.0176 from storage battery, $0.0056 
from oil lamp and $0.0026 from axle-driven dynamo. 

A report in Railroad Gazette (28:519, 1896), gives cost of Pintsch 
gas as $1.085 per car day, $0.944 for storage battery and $0.55 for 
oil, on the basis of equal amounts of light. 

A report on the Stone axle-lighting system, used in English trains 
(Railroad Gazette, Sept. 16, 1898), gives the cost as $0.00294 per 16- 
cp hour, including all expenses, which was only one-third the cost 
to them of .Pintsch gas. 

Another report from the London, Brighton & South Coast Rail- 
way in England (London Electrician, 33:60, May 18, 1894), gives 
as the first cost for equipping a train of 10 coaches (English) in- 
cluding its share of the charging plant: For gas, $3,500; for oil, 
$600; for axle-lighting system, $2,000. The yearly cost of main- 
tenance is given as: Gas, $600; oil, $350 to $650; axle-driven electric, 
$250. At the same time they report 15 per cent more work obtained 
from the electric-lighted trains. 

The above figures are simply quoted from published accounts. 
The writer had not had opportunity to verify or analyze them. The 
indication is that for equally good illumination the electric light can 
compete with oil or gas in point of economy, while its general ad- 


vantages leave it far ahead. 
_———$—$— — 


The Language of International Intercourse. 





Some day one language will perhaps be freely used in all interna- 
ticnal intercourse, with perfect understanding by all concerned. To- 
day it is not so, as the subjoined communication will once more 
prove. It originates in Barcelona, Spain, and has kindly been sent 
us by an official of a large electrical corporation in this city. On the 
whole, it shows an idiomatic grasp of English that deserves no 
small praise, and we trust and believe that some business has been 
Gone on the strength of it. 

“We confirm you our cablegram and letter of 24th January last, do 
not doing you a mystery of our great astonishment, because also 
do not thinking to reply at our cablegram by the same manner, only 
for a sentiment of duty, you could reply by letter, whilst 15 days 
after we received nothing at all. After our last letter, we have done 
a large propagation on your types of machines, expending so time 
and money, but the high rate of exchange and lower of business on 
our market have impossibilitate arrangements until now, and only 
after long pouparlers we obtained the order for which we inquired 
you by cablegram; you must understood, therefore, that we are very 
surprised to see that our efforts are not rewarded by a but one reply 
from you. We hope in any case that your silence will be 
caused by a reason we must not understand, hoping to hear from 
you very soon. In this await. we remain.” 





Trolleys and Homes in Prussia. 





The Prussian Government has sent a circular decree to all pro- 
vincial authorities and to the municipality of Berlin regarding 
measures to lessen the scarcity of dwellings in Prussia. The decree 
advises that communities should erect at their own risk cheap dwell- 
ings for employees, the laboring population, and persons of relatively 
small incomes. It also urges electric lines for quicker suburban 
communication, and mentions a number of legal steps that would 
hinder excessive real estate speculation, in which it sees a very great 
danger. Finally, it promises to introduce a bill in the Diet dealing 
with the whole matter 
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Speed Variations of Engines Direct-Connected to 
Alternators—I. 





By A. H. Kruest. 


HE subject of this article derives its present importance from 
T the large number of plants of recent date which have been 
laid down for the generation of electricity in the form of 
alternating currents, in which the alternators are directly connected 
to their engines and where, of course, the machines must be elec- 
trically connected in parallel, as in the case of direct-current central 
stations. For example, in New York City alone three stations are 
now being completed which will contain 31 generators of an average 
normal output of 3900 kw, or a total of 160,000 hp. 

Of the various factors which determine the success of parallel run- 
ning of alternators, the most important is the degree of uniformity of 
the speed of the prime mover. By speed here we mean, first, the aver- 
age velocity from minute to minute, and second, the instantaneous 
velocity at any and all points in a single revolution. 

The average speed will vary with the load of the engine, and is 
controlled by the governor. It is desirable that it should not be too 
close, say, in the neighborhood of 2 per cent or 3 per cent at full 
load, to secure proper division of the total load between the several 
engines. With direct-current machines the load on any machine may 
be changed by altering the field excitation, and thus its voltage. In 
the case of alternators this would only result in a cross current flow- 
ing: from the armature of the first machine to that of the second, 
which would magnetize the weaker field and bring its voltage to 
equality. This cross current being a magnetizing current, is wattless, 
but nevertheless detrimental. Each alternator will take load in pro- 
portion to the power supplied to it, and therefore to divide the load 
properly, the governor must maintain the speed and power on an 
equality with the other engines, or, in other words, must alter the 
cut-off and thus the mean effective pressure. Obviously if the gov- 
ernor is set for very close speed regulation, slight inaccuracies will 
largely vary the power and an unstable condition ensues, which is 
magnified by the inherent tendency of all governors to “hunt” or 
oscillate. This hunting tendency alone may render parallel operation 
impossible unless corrected by the use of a dash-pot, which yields to 
a continuously applied force, but prevents any sudden change. A 
dash-pot developed for this purpose is described and illustrated in 
the ELEcTRICAL WorLp* AND ENGINEER of Jan. 20, 1900. 

Hunting of the governor, and hence of the power, manifests itself 
in a synchronizing or motor current between the alternators, whereby 
the alternator which tends to run ahead accelerates the others and 
maintains synchronism, but at the expense of a periodic rise and fall 
of the voltage of the system, and it is easy to see that if the period 
of these oscillations bears a suitable relation to the natural period of 
the revolving masses intolerable surging is sure to result and ulti- 
mately the machines must fall out of step. 

The foregoing difficulties can generally be overcome by the means 
indicated, but lack of uniformity in angular velocity is not so easily 
prevented, and is generally far more serious in its effects. In water 
and steam turbines the forces are uniform for a fixed load, and the 
speed is sensibly uniform throughout a whole revolution, hence they 
seldom require consideration on this point, but in any reciprocating 
engine, whether the working fluid is used expansively or not, the 
force acting on the crank-pin varies considerably, and hence unless 
the flywheel has infinite inertia, the velocity must rise and fall dur- 
ing a revolution in the same measure. This variation in crank effort 
is primarily due to the use of a connecting rod to transform the 
straight line motion into a rotatory one, so that, however constant 
the acting forces may be, the crank effort must vary between wide 
limits. 

If the engine has only one crank there will be two impulses per 
revolution, and the speed will rise, fall, rise and fall again, and unless 
the piston of each engine begins its stroke at exactly the same instant 
the rise in speed of one engine will not coincide with that in the 
other, so that there will be a relative motion between the two alter- 
nators to which they are coupled, and therefore a difference in phase 
between the two units, resulting in a cross-current between the two 
machines which is only limited in amount by the impedance of the two 
armatures in series. In Europe it is generally the practice to syn- 
chronize both the alternators and the engine cranks, synchronism of 
the alternators being indicated by the usual lamp or synchronizing 
voltmeter, while synchronism of the cranks is indicated, for example, 


* See ‘also Electrical World and Engineer of April, 7, 1900, page 513. 
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by an electric bell circuit, which is only completed when both piston 
rods press push-buttons simultaneously. 

While this suffices for alternators in parallel, it is not sufficient 
when synchronous motors or rotary converters are to run from the 
alternators. These machines generally run at high speed, and in any 
case have large inertia, hence a tendency to maintain uniform speed, 
and thus run ahead and fall behind their alternators, giving rise to 
“pumping” or surging of current on the alternating or direct-current 
sides, or..both. 

As a result of experience and from considerations of the impedance 
of the machines, it is found that the total phase displacement between 
two parallel-connected alternators should not exceed 5 electrical 


360° 
_ 





FIG. I.—DIAGRAM OF TWO-POLE MACHINE AND WAVE. 


degrees, that is, 2.5 degs. above or below the mean. Since in a two- 
pole machine one revolution or 360 degs. is equivalent to 360 electri- 
cal degrees of phase (Fig. 1), this would mean that in such a ma- 
chine the total angular displacement must not exceed 
c 
360° 
or a point on the armature must not advance ahead or fall behind 
the position it would have at uniform velocity by more than 2.5 degs. 
If we assume that the velocity rises and falls in straight lines, 
the velocity curve with respect to space for a single-crank engine 
may be roughly represented by Fig. 2, where the speed is high dur- 
ing half an impulse and may have such an average value that the 
generator passes through 92.5 degs. in phase instead of 90 degs. 


x 360° = 5° 


., 98.8" ; ey 
The ratio 3 = 1.0275, or the average increase of velocity is 2.75 





per cent, while the maximum variation in such a triangular figure 
will be seen to be twice this, or 5.5 per cent above the mean. Ob- 
viously an engine with two cranks at right angles may have 
twice this increase in speed, or 11 per cent, and still keep within 
our limit of 5 degs. displacement, since now the increased velocity 
occurs during only % of a revolution or half the time. 

This permissible variation of 11 per cent seems large, but it must 
be remembered that we are dealing with a two-pole machine, which, 





ne - —___- -Fmpulae ——_-—_—-- 


FIG. 2.—VELOCITY CURVE OF SINGLE CRANK ENGINE, 


at a speed of 120 r. p. m., would give only two cycles per second, 
while the frequencies in common use are 60, 40, or 25 cycles per sec- 
ond, so that a 300-kw machine for 60 cycles, whose engine would run 
at, say, 150 r. p. m., would have 48 poles, and since the limiting phase 
displacement remains the same the angular variation will be pro- 
portionally reduced; that is, to 

a 

48 

3 


= .104 of one degree 


and the velocity variation will be in the case of a two-crank engine 


SS ae ee 
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1% 


I 
“s follows: 5 * .46 of 1% above and below the mean for the two 


2 
engine cranks. 
In general, if p is the number of pairs of poles, we may write: 


Permissible velocity variation for single-crank engine........ 5.59% 
Dp 

Permissible velocity variation for two cranks at right angles.. 11% 
= 

Permissible velocity variation for three cranks at 120 degs.... 11% 
p 


But it must be remembered that these figures are approximate 
only, since they are based on an assumed velocity curve made up of 
straight lines. . 

The other causes of non-uniform crank effort in a steam engine are: 

Steam pressure variable throughout the stroke, due to expansion. 
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corresponding curves for an engine with three cranks at 120 degs. 
are given in Fig. 4, and here it will be noted that the maximum varia- 
tion is about 23 per cent, so that this engine is no better than the two- 
crank engine, a result which agrees with experience, so that we 
may write the same equation for the permissible velocity variation, 
as has already been done above. 


CALCULATION OF CRANK EFFORT, VELOCITY AND DISPLACEMENT. 


If actual indicator cards are not available they may be calculated 
in the usual way on suitable assumptions where necessary as to 
clearance, etc., the expansion and compression curves being taken 
as rectangular hyperbolas, that is, pv equals constant. The force re- 
quired to accelerate the reciprocating parts (piston, rod, cross-head 
and connecting-rod) at the beginning of the stroke and to retard 
them at the end must then be ascertained. This is simple for those 
parts which have a straight-line motion, and may be made simple 
for the connecting-rod by supposing it to be divided into two parts, 
one having the motion of the cross-head, and the other that of the 
crank-pin, the latter being neglected in this case, since the accelera- 
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FIGS. 3 AND 4.—CURVES OF IMPRESSZD TANGENTIAL EFFORT AT CRANKPINS OF SINGLE-CRANK AND THREE-CRANK ENGINES 


Inertia of the reciprocating parts, piston, rod, cross-head, connect- 
ing rod, etc. 

Weight of reciprocating parts in the case of vertical engines. 

The speed of the engine is, of course, a resultant of all these forces, 
and to calculate the speed curve they must be combined for each 
crank, and then summed up in the same phase relation as the cranks 
bear to each other. Thus the variation in effort at each crank being 
the same (it is usually very different), the variation in the resultant 
turning moment will vary according to the number of cranks and the 
angle they make with each other. In Fig. 3 curve A represents the 
impressed tangential effort at the crank-pin of a certain single- 
crank tandem compound engine. The coresponding mean effort 
would be represented by a circle drawn through the point marked 
100, and the maximum variation from this has a vector magnitude 
of 220 at 68 degs., or a variation of 120 per cent. Curve C shows the 
combined effort if there had been two cranks at right angles, each 
acted on by forces one-half as great. The mean would still be 100 
Ibs., but now the maximum variation is only about 10 per cent. The 


ion is then only centrifugal and uniform throughout the revolution. 
If the length of connecting-rod is /, the distance from its center of 
gtavity to crank-pin x, and its weight W, and if we assume the weight 
aotn? 
—- 
tirely negligible,* aside from the fact that in any case the weight of 
connecting-rod is small as compared with that of the piston, and 
roughly we may take one-half the weight of connecting-rod as having 
the same motion as the cross-head and be on the safe side. 


to be concentrated at the cross-head, the error involved is en- 


If = length of connecting-rod in feet (see Fig. 5). 
r = radius-crank circle or length crank in feet, 


8 = angle of crank from dead-point position, 
r ; ; 
Ms 7 = Tatio crank length to connecting-rod, and 


c=. Oo. 0, 
+ Perry: The Steam Engine, pp. 534 550. 
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the acceleration* at any point is, accurately, 


2 3 4 
—4r* nr oe os. (ees 20 + mi sin *)t 
3600 | (1 — m? sin? 0) 3 
in feet per second per second. 
And the position of the piston is es for any angle © accurately 
by the equation: 


(1) $= 


rat 
~~ ‘t- 72 sin? Of 

Where X is the distance to the left of the middle of the stroke, or 
with sufficient exactness, if / is not less than five times r by 


X=rcos8—/ )1 


r? 
47 

A curve of accelerative forces for both strokes may be calculated 
by equation (1), remembering that the value of a will be the same 
for any two values of © equally distant from o deg., or 180 degs. (e. g., 
a has the same numerical value for 30 degs. and 330 degs.), but it is 
often sufficient to draw a curve through three points easily determined 
as follows, or a graphical method, such as Klein’s,* Perry’st or 
Kennedy’st may be used. 


X=rcosO— (1 — cos 2 9) 


Substituting © =o deg. and © = 180 degs. in equation (1), we 
get & 





4m? nt r r ) 
06 — = —_--——_ + i 
For Oo, a 3600 I 7 ) | - i 
2 2 bora = (1 + >») 
a __ nee es r 
For 0 = 180°, a= oo —_ =) 
a2 2 » at 
For 0 = go°, a= 4 e wks ; VTP oun r= a 
3600 VPZ—#7 


And for this angle the piston is the distance! — V PF —?’ to the right 
of its mid-stroke. Or we may as easily find the point at which the 





FIG. 5.—CRANK DIAGRAM. 


velocity is a maximum; that is, where the acceleration is zero and 
changes sign, which is near 90 degs. and is given by the equation, 
int O in? @ 
sin® e S77 7 ee S277 ra I “eo 
m* m* ‘mat 
The value of © which satisfies this equation has been plotted{ in 
Fig. 5, so that the angle corresponding to zero acceleration may be 
read directly therefrom, for any ratio of connecting-rod to crank. 
The force (in pounds) required for acceleration is found from the 


. Wa =. ‘ 
relation = ma = 2.2” and this is conveniently reduced to pounds 


pressure per square inch of piston, and plotted with the indicator 
diagram in order to find the resultant effort at the cross-head. 





Electricity on the Stage. 





A theater electrician, Mr. P. C. Armstrong, has originated a stage 
effect, known as the “electric ballet,’ which has been very favor- 
ably received by the audiences before which it has been produced. 
From the center of the stage garlands of electric light depend, the 
lower ends being fastened at the back and sides of the stage so as to 
provide a tentlike effect. Each dancer holds a lamp-illuminated 
string of roses, the upper end of which is secured to a revolvable 
pendant proceeding from the apex of the tent, these strings corre- 
sponding to the banners of a Maypole. The costumes of the dancers 
are completely wired and each costume contains seven sets of lamps. 
The wires leading from the costumes are concealed in the strings of 
roses, and at the top of the stage are connected to a commutator from 
which leads arc taken to a switchboard like a piano keyboard. 


* Perry: The Steam Engine, } p. 
* Ewing: The Steam Engine ona Sther Heat Engines, p. 315, second edition. 
+t Perry: The Steam Engine, p. 538. 
t Kennedy: The Mechanics of Machinery, pp. 105-200. 
§ Perry: Page 5 


43. 
{ Numerical Seles from Ewing. 
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Power Transmission Lines in Utah. 





transmission lines now in operation in Utah. All these plants 

obtain their water power from the mountain streams of the 
Wasatch range, which bounds the fertile Salt Lake Valley on the 
east. The 105 miles of system of 40,000-volt three-phase circuit be- 
longing to the Telluride Power Transmission Company, was described 
in the ELectricAL WorLD AND ENGINEER of Feb. 23, 1901, page 307. 
This company occupies the southernmost portion of the district 


a accompanying map shows the extent of the high-tension 
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MAP OF TRANSMISSION LINES IN UTAH. 


HIGH-TENSION 


shown by the map. Its transmission line completely encircles Utah 
Lake. The principal part of its business is supplying power to the 
mines at Mercur and Eureka, and it also lights all the villages along 
the line. Next, north of this, is the Utah County Power Company, 
which is a small concern supplying light to Lehi and American Fork. 
The Jordan Narrows plant has lines to Bingham and Mercur. Cen- 
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tering in Salt Lake is the large system controlled by the Utah Light 
& Power Company, which has two plants in the Big Cottonwood 
Cafion feeding into Salt Lake City over two different 10,000-volt 
lines, and supplying power service at points south of the city. Feed- 
ing into Salt Lake City from the north is the 16,000-volt line from 
the Ogden power house, which power house also supplies Ogden. 
The Ogden plant and the Big Cottonwood plant are operated in syn- 
chronism through the 2300-volt secondary circuits at Salt Lake City, 
and this work has also lately been described in the pages of this 
journal. 





Earth Potential Curves from Chicago, Toledo and 
Columbus. 





At the meeting of the Chicago Electrical Association, March 15, 
1901, A. V. Abbott, chief engineer of the Chicago Telephone Com- 
pany, gave a very interesting lecture on the subject, “The Electrical 
Conditions of Chicago,” the electrical conditions referred to in the 
subject being the electrical conditions of the earth in that city. Mr. 
Abbott’s method of investigating the potential of the earth is more 
thorough and scientific than many of those heretofore followed, and 
his position as chief engineer of the Chicago Telephone Company, 
for which the investigatioys were made, enables him to obtain more 
complete information as to earth potentials in that city than would 
be available to any one else. The telephone system of a large city 
with its wires running to every part of the city offers a chance to 
obtain the potential of the earth at different points not afforded by 
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different points over the city as compared to some central point. In 
the case of Chicago, the central point from which all earth potentials 
were measured was the corner of State and Madigon Streets. By 
utilizing a telephone line grounded at the corner of State and Madi- 
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FIG. 3.—CURVE SHOWING VARIATION OF EARTH POTENTIAL. 


son Streets and running from there to the point to be measured, the 
difference of earth potential between the two points could be meas- 
ured with a low reading voltmeter—the telephone line serving as a 
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FIGS. I AND 2.—EQUIPOTENTIAL CURVES IN CHICAGO PLOTTED RECENTLY AND IN 1897. 


anything else. In addition to the results of an electrical survey of 
Chicago, Mr. Abbott also showed maps prepared in a similar way by 
S. G. MeMeen, chief engineer of the Central Union Telephone Com- 
pany, for Columbus and Toledo, Ohio. 

Mr. Abbott’s method is to measure the potential of the earth at 


voltmeter lead. In most cases the grounds used were waterpipe 
connections. After voltmeter readings had been taken in this way 
all over the city it was possible to‘plot such a map as shown in Fig. I. 
In this map all the points which were at the same relative potential 
have a line drawn through them constituting an equipotential curve. 
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MAP 





On the completed map, the electric railway power houses from a series 
of “ 1 hollows” to use Mr. Abbott’s expression, and the outer 










lines correspond to the “electrical high ground.” A map of this kind SHOWING * 
gives a much more complete knowledge of the electrical conditions EQUIPOTENTIACL 
in a city than a series of readings between waterpipes and rails, or CURVES 
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anything of that kind. By the inspection of such a map the electro- 
lytic danger to a cable or any other conductor cutting various equi- 
potential lines can be seen at a glance, and the proper precautions 
taken to prevent it. It may be said here as evidence that electrolysis 
is Wot by any means the bugbear that it has sometimes been made out 
t Be, that although Mr. Abbott is connected with a company that is 
ly to be harmed by electrolysis as much as any, he does not con- 
t there is anything to be alarmed about in connection with elec- 
S, but that it must simply be intelligently watched like any- 
ist, and the proper steps taken at the proper time to prevent 
. There has never been any serious trouble in Chicago. 
y is simple, and lies in good bonding and return circuits, 
amg such connections as will reduce the difference of po- 
































at places where electrolysis is possible. In addition to the 
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Work on the New York Underground. 





From time to time attention has been called in these columns to 
the large amount of work which is being done in New York City on 
the rapid transit tunnel, which in a few years is to furnish New 
Yorkers with underground electric railroad service. The route of 
this road will traverse Manhattan Island from south to north, and 
on the west side of the city will follow Broadway from Forty-second 
up to Washington Heights and Fort George. At the upper end of 
Central Park a branch will run eastward across the Harlem River 
to Bronx Park. The subway at some places is near the surface, and 
at others will go very deep, so that elevators will be necessary. The 
clevator stations will lie apparently at the extreme end of the road 
at Manhattan Valley. The entrances to most of the stations will be 
generally 14 ft. above the tracks. 
be partly subway and partly tunnel, but the whole structure will be 
light and airy, being lined with white tile and glazed brick or painted 
white. As is well known, the motive power of the road as well as its 
lighting is to be electrical, so that there will be nothing to dim or 
blacken the pristine whiteness of the structure, while electric fans 
will also asist in the ventilation of the subterranean portions of the 
line. 

The view given here illustrates the character of the work in one 
of the uptown sections of the road, and it will be remembered that 
a month or two ago we illustrated in these columns the manner in 





VIEW OF WORK ON THE NEW YORK UNDERGROUND ROAD. 


which an overhead electric cableway was employed to operate the 
buckets removing rock and dirt from the excavations. A motor with 
a cage carrying the operator travels up and down the cable, raising 
or lowering the buckets. There is, however, a good deal less use 
of electricity in connection with the work of drilling and excavating 
than might have been expected, and it is believed that electricity 
could have been employed to advantage for expediting the work. In 
several places throughout the city the excavations parallel or under- 
lie the electric street railways, but so far very little interruption 
has attended such work. At several points along the track temporary 
bridges have had to be constructed for carrying the conduit cars 
across the ‘holes caused by the subway excavations. The magnitude 
of the operations can be best judged from the work at such points 
as 136th Street, not far from where the illustration was taken, and 
where the elevated structure over Manhattan Valley will connect the 
two subways. No fewer than five rows of steel columns are to be 
noted there, providing the divisions for the two outer tracks for the 
local service and the two middle tracks to be occupied exclusively 
by express traffic. 





Anglo-Pacific Cable. 





The cable steamer Quadra, which made a survey of the British 
Columbia coast for a landing for the Pacific cable, has returned 
to Victoria, B. C. It is understood that a more favorable place for 
landing than that at San Juan was found in Barclay Sound, and that 
the cable station will be in Alberni. Engineer Peake left Australia 


by the steamer Miowera on April 4 to select a landing place in the 
Southern colonies. 
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New Bell Telephone Common Battery Exchange, 
Newark, N. J. 





HE advance of the common battery system in the Atlantic Sea- 
board States is now quite rapid, and cities below the first and 
second class are being added to those like Greater New York, 

where the system has already been adopted for the Borough of Man- 
hattan by the New York Telephone Company and for the Borough 
of Brooklyn, by the New York & New Jersey Telephone Company. 
The latter progressive corporation has now carried this improvement 
into its New Jersey territory, and has equipped its Market Street, 
Newark, office with a fine modern plant, and modeled quite 
closely after the superb installation in the Willoughby “main” ex- 
change in Brooklyn. The aim of the company is to so standardize 
and harmonize its system that the “talking” with be equally good at 
every point. 

As already noted, the new Newark exchange is of the common 
battery type, which need not here be again discussed. The exchange 
building is a fine six-story and basement structure, of Perth Amboy 
terra cotta, with a frontage of 50 ft. on Market Street. There are 75 
pipes at the cable entry, and scores of cables have been brought in, 
some of them being 200 metallic circuit. These cables terminate at 
a distributing rack, which at present accommodates 6000 wires or 
3000 circuits. The generating plant is provided with two sources of 
power and two separate generators. In the cellar of the building have 
been placed an adequate gas engine belted to a Western Electric gen- 





FIG. I.—OPERATING ROOM AND SWITCHBOARD. 


erator. On the third floor of the telephone building, adjacent to the 
power switchboard, is another Western Electric generator coupled to 
a motor of the same make. Either generator can be used to charge 
the storage batteries, which are directly employed in the operation 
of the exchange. These batteries consist of 11 type G17, chloride ac- 
cumulators, which deliver current at a pressure of 24 volts. Two 
ringing current motor generators, equipped with tone test and busy 
back attachments, are driven by the accumulators. The storage bat- 
teries are conveniently grouped and inclosed in a large cabinet, so 
arranged that the batteries are accessible for inspection at any mo- 
ment. 

On the third floor of the building is also located the intermediate 
distributing rack, which supplements the main distributing rack, 
located on the second floor, and enables the central office manager to 
further assort and classify the work to be done by the individual 
operators. Each circuit, after leaving the intermediate rack, passes 
in cables along the back of the switchboard throughout its length. 
At each section, forming three operators’ positions, the circuit is 
connected or bridged to a spring-jack, in order that every operator 
may have within reach every subscriber’s circuit in the exchange. 

Another set of cables starting out from the intermediate rack and 
carrying the same circuit throughout the board terminates them in 
groups at the operators’ positions, where are located the answering 
jacks and the corresponding signal lamps. The board in the operat- 
ing-room is equipped for 3000 subscriber circuits and 225 trunk cir- 
cuits, and has an ultimate capacity, it is said, of 5000 circuits. The 
fitting up of this room with the apparatus to operate it and to supply 
circuits, etc., and the equipping of the main and toll boards and desks 
of the manager and chief operator, monitors, etc., required over six 
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months’ constant labor. The board contains 35,500 spring-jacks, 4601 
lamps, 7 miles of cable, aggregating, it is said, over 450 miles of wire, 
and a total of 498,611 soldered joints, distributing over the main and 
intermediate rack, relay and coil racks, switchboards and desks. 

As far as possible the various classes of service are grouped in the 





FIG. 2.—BACK OF SWITCHBOARD. 

board, and there are eight distinctive kinds of lines, which are known 
as message rate, direct line; pay station, direct line; message rate, 
party line; pay station, party line; flat rate, direct line; flat rate, 
party line; automatic pay station line, and message rate and pay sta- 
tion party line. These different classes of service all require different 
methods in detail of handling, and so far as possible lines requiring 
the same class of service are grouped together on the same board. 








INTERMEDIATE DISTRIBUTING RACK. 


FIG. 3. 
In the Newark office alone some 30,000 connections a day of all 
classes are handled. 

In Newark there are connected with the New York & New Jersey 
Company’s system some 30 branch exchanges in office buildings, 
stores, etc., some of which have from 5 to 50 stations, and under the 
new arrangements these can reach a party through the intervening 
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private branch board, and “central” even quicker than two parties 
could be brought together without such exchanges through the old 
distributed energy multiple boards. The operating room in question 
requires some 50 operators in continuous service, or about 100 all told 





FIG, 4.—WIRE CHIEF'S DESK. 


for the various watches. The building also furnishes accommodation 
to at least as many more of the several hundred employees required 
by the company for the efficient operation of its growing system, 
which extends from Montauk Point, Long Island, far down the At- 
lantic seaboard and around the Hudson and the Passaic, throughout 
which region its network of metallic circuits are run. It will be 





FIG, 5.—POWER PLANT. 


understood that in such a territory the work varies greatly, includ- 


ing, as it does, the long stretch of seacoast to which in summer so 
large a proportion of well-to-do people resort from all over the 
country. Just now the Jersey coast ,as it awakens from its winter 
torpor, gives evidence of activity, chiefly in its use of the telephone, 
which will now be kept busy until late next fall. 


we 
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Improved Fac-simile Telegraph Apparatus. 





One of the earliest applications of electricity to utilitarian ends 
is the so-called “fac-simile telegraph,” which has for its purpose the 
transmission and reproduction at a distance of pictures, designs, etc. 
It was an offshoot of that epoch-making invention—the telegraph— 
and the records show that the earliest attempts to reduce the con- 
ception to a practical basis was in 1850. In that year Mr. F. C. 
Bakewell, of London, brought out a machine to transmit the actual 
handwriting of messages, and the illustration of the instrument 
shows that, in its general features, it had a remarkably striking re- 
semblance to the most improved machine of to-day. This invention 
was followed by the chemical copying telegraph of Cros, of Paris, 
and later on, in 1857, Abbe Caselli constructed a working model of 





FIG, 1—PICTURE TELEGRAPH MACHINE. 


an electro-chemical ‘copying telegraph. In 1865 this apparatus was 
practically used both in France and Russia, and some very satisfac- 
tory results were obtained between Paris and Lyons. It is unneces- 
sary. to go into the details of construction and operation of the ma- 
chine, further -than to state that the principle involved was that of 
moving .the stylus over the message with a reciprocating motion. 
The Bakewell instrument, however, embodied most.of the essential 
features of the modern machines. The message or picture was at- 
tached to the surface of a cylinder which revolved under a laterally 
moving stylus, and the message was received. in a like manner, the 
record being made on chemical paper. 

Other inventors after Caselli attacked the problem, with more or 
less successful results, but all of the systems possessed the common 
fault of being too slow in operation. 

The development of. the art of newspaper illustrating has in. late 
years stimulated inventors to renewed attempts to devis¢.a practical 
machine for.transmitting pictures over a wire. The“large dailies 
would welcome such a device, as it would enable them to illustrate 
the most important events reported to them by telegraph. 

The. weak. point of the previous systems, as before stated, was 
their slow rate of transmission. This has been the point of attack 
by all later inventors, and. how some of them have succeeded has 
been recorded in these pages.* 

The requirements of the large newspapers, however, do not seem 
to have been fully met in the most recent inventions. The cry of 
the editor is still: “We want faster machines,” and the echo “Faster 
machines” ringing in the ears of the inventor has spurred him on to 
greater efforts to satisfy the demands upon his ingenuity. 

The most recent development in this line is the machine of Mr. 
H. R. Palmer, M. E., and Mr. T. Mills. This apparatus is now be- 
ing brought to public notice and is attracting the attention of some 
of the most prominent daily newspapers. It has been practically 
tested between Cleveland and St. Louis on the wires of the Asso- 
ciated Press, with, we are informed, satisfactory results. The ma- 
chine will be exhibited in practical operation at the Pan-American 
Exposition this year. It is controlled by the International Electro- 
graph Company, of Cleveland, Ohio, of which Mr. Palmer is 
president. 

*See Electrical World and Engineer of May 6, 1899, p. 581, and Feb. 17, 1900, 
P. 247. 
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The illustration (Fig. 1) shows oné of the machines and repre- 
sents either the transmitter or the feteiver, since one is an exact . 
counterpart of the other, with the singlé @xeeption that in the trans- 
mitter, a stylus replaces the pen is the) ' Both of these parts, 
however, are interchangeable, so that one machine may be used as a 


transmitter or a receiver. aa. 
This machine is said to be thé Only One ever developed which will 
iC he ¢ thigeresult the orig- 









transmit half-tone pictures. Im in, 

inal photograph or sketch is 4 if pointetreated practicaliy 
in the same manner as a £6 alf-tone engraving for printing 
purposes. 

In the final ——— dint plate for the transmitting ma- 
chine, the small spaces or depressions on the surface, due to the 
etching bath, are filled with an insulating substance, to give a smooth 
surface for the stylus to pass over. ‘The plate is then bent to the 
curve of the cylinder of thé ffansmitter and locked in place. The 
entire time required in the preparation of the plate is about:25°min- 
utes. In transmitting, the ¢ylindes.reyely@s, and the stylus, which 
is actuated by means of serews of 40 or 86 threads to the inch, as de- 
sired, moves in a direction parallel to thé axis of the cylinder. As 
the plate passes under the stylus the circuit is made and broken by 
the succession of insulated and wuninsulated surfaces of the plate. 
The impulses thus sent over the line are recorded on the receiving 
cylinder by a pen which is operated in the same manner as the 
stylus. It is evident from the relative motions of the cylinders and 
stylus and pen that in effect the transmission and reproduction of 
the picture are in the form of a spiral line of small pitch. This line 
is broken up in a manner corresponding with the lights and shades 
of the original, and as both machines work in synchronism the re- 
corded marks must necessarily correspond with the metal surfaces 
on the transmitting cylinder which caused them to be made, thus the 
pictures are built up by parallel lines. Eighty-seven impulses per 
second are imparted to the pen, which records a dot for each im- 
pulse. 

The machines which have been on exhibition at the Astor House 
in this city for the past few days, are operated by Lundell 110-volt 
motors, each of % horse-power, running at 3400 r. p. m. -By means 
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Sane Wag 





FIG. 2,—EXAMPLE OF RECEIVED PORTRAIT. 


of gears the speed of the cylinder is reduced to 4o r. p. m. The re- 
ceiving pen is actuated by an electromagnet, consisting of W. U. 
standard 150-ohm coils, at B (Fig. 1), the synchronizing device being 
similarly controlled by another pair of magnets at C, but not visible 
in’ the eut. The synchronizing is effected by sending an impulse 
through the latter magnets at a certain portion of each revolution 
of the cylinder, during which time the pen magnets are cut out of 
circuit, The synchronizing impulse, which originates at the trans- 
mitter, causes a small friction brake to be applied to the flywheel, 
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some of the motion of the latter being thus imparted to a secondary 
mechanism which brings the cylinder into synchronism in case it 
gets out of step. The possibility of getting out of synchronism, how- 
ever, is very remote, since synchronism takes place at every revolu- 
tion of the cylinder, and this posibility is further reduced by the 
fact that the ratio of the speed of the cylinder to that of the motor 
is so large that it would require considerable variation in the speed 
of the motor to make any perceptible change in the speed of the 
cylinder in one revolution. In practice, however, it has been found 
rather an advantage not to have the machines in exact synchronism. 
When they exactly correspond there is a tendency to see-saw, which 
is obviated by retarding one of the machines slightly so as to insure 
both starting each revolution at the same instant, irrespective of 
their relative motions at the end of the revolution. By turning the 
switch A (Fig. 1) to a vertical position and substituting a stylus 
for the pen, the machine may be used as a transmitter. 

Fig. 2 shows a reproduction of a picture of Mr. Marconi, which 
was received in the presence of a representative of the ELecrricaL 
Wor_p AND ENGINEER in about ten minutes. The cut was not re- 
duced to the size of the original photograph, hence it appears some- 
what “ragged” on the edges. It has not been retouched or “doc- 
tored” in any way. 

The inventor of this machine does not make any claim for any new 
principles, but rather to improvements which enable him to repro- 
duce half-tone pictures and to reproduce pictures at a much greater 
speed than has hitherto been possible—both considerations of prime 
importance to the modern daily newspaper. 





The Slide Rule Adapted for Wiring Calculations. 


By Geo. N. Tipp. 


T is a surprising fact that the merits of the ordinary slide rule are 

| so little recognized, and the instrument not more universally 

used, which no doubt is due, in a great measure, to lack of ap- 

preciation of the instrument, as well as the supposition that the opera- 
tor must be an expert mathematician to use it. 

The adaptability of the rule to all engineering problems is well 
known, but in no wise is it better exemplified than in the ordinary 
witing calculations. There are many ingenious tables extant for this 
class of work, but I believe there are few, if any, which are handier 
than the ordinary slide rule with the wire gauge scale added. 

We simply lay out between the “B” and “C” scale of the rule (the 
Faber 10-inch), upon the slide the diameter in mils corresponding 
to a given gauge number, and also below the “D” scale upon the 
stock of the instrument. These are inked in every two sizes from 
No. 0000 to No. 10, they being the practical sizes mostly used. Every 
gauge number of the table could be so laid out, but for ordinary work 
this is unnecessary. These additions, of course, interfere in no way 
with the ordinary use of the rule. The following examples will show 
in a measure the value of the wire table as added: 

First, given the gauge number to find diameter in mils. This is de- 
termined by placing runner to the gauge number, or simply finding 
the gauge number, and corresponding to it will be its diameter in 
mils. Conversely, given the diameter in mils to find the size, we 
glance along the scale until we find the diameter, and corresponding 
to it will be found its gauge number or the one nearest. 

We are concerned, however, in most calculations with the area in 
circular mils. This is easily secured by simply bringing the runner 
line to the given gauge number upon stock, and reading the result on 
“A” or “B” scale; or vice-versa, given the area in circular mils to find 
the gauge number, we bring the runner to the given area on “A” or 
“B,” and find the result directly below on the slide or stock. 

For example, given B. & S. No. 0000, what is the area in circular 
mils? Placing runner line to 4/o on stock of instrument, we read 
directly over it on “A” 211,600. Given area of 27,000 to find gauge 
number. Placing runner line to 270 on “A” we read between No. 6 
and No. 4—probably No. 6 would be used. 

Second, given the gauge number of wire to find its resistance in 
ohm for desired length, and conversely, given the resistance to find 
length of desired gauge number. 





10.79 
oe 
diameter in mils. Place the runner line to 10.79 on “A,” move slide 
until gauge number thereon coincides with runner line, and over 

right-hand index of “B” scale we read result upon “A” scale. 

Tt is obvious that resistance per unit length, given the gauge num- 


We have the formula, resistance in ohms = d being the 
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ber, can be read off upon “A” scale, and conversely, given thie resis- 
tance in ohms, we find the length upon “B” directly under desared re- 
sistance upon “A.” Simultaneously, we obtain under the left-hand in- 
dex of “A” the feet or multiple per ohm of the size upon “B” scale. 

As an example, to determine the resistance of 564 ft. No. 1 B. & S. 
gauge wire, place runner line at 10.79 on “A,” and bring slide to thay 
left until wire gauge No. 1 marked thereon coincides with rusher’ 
line, and over 564 upon “B” scale we read upon “A” 728 or .o728 
ohms (the decimal point depending upon the value given to the 
index). 

Given a resistance of .045 ohm to find the length of No. 2 B. & S. 
wire; placing runner line to 10.79 on “A” scale, we bring slide to left 
until No. 2 coincides with runner line, and under 45 on “A” we read 
276 ft. on “B.” s 

Third, to determine the weight per unit length of any gauge num- 
ber, and conversely, given a gauge number and weight to find the 

33,115 IV 
circular mils. 

Placing the runner line to gauge number on stock, we bring 33,115 
on “B” scale to runner line and read the weight per 1000, or multiple 
feet, over left-hand index of “B,”’ and simultaneously the feet per 
pound, or multiple under right-hand index of “A.” 

As an example, to determine the weight of 500 ft. of No. 00 wire, 
place the runner line to No. 00 on the stock and bring the slide to 
the left until 33,115 of “B” scale coincides with runner line, and over 
500 or “B” we read upon “A” scale 201 ft. Simultaneously, under 
right-hand index of “A” we read 2.49 ft. per pound upon “B” scale. 
To determine, say, the length of 540 lbs. of No. 8 wire, proceed as 
given in the foregoing, and read under 540 of “A” scale 1082 ft. upon 
“B” scale. 

It is oftentimes necessary to secure the equivalent cross section in 
standard gauge numbers of a certain given number of circular mils. 
This is readily secured by simply dividing the given area by*the cir- 
cular mils of the sizes desired. 

For example, given 1,000,000 circular mils, to determine the number 
of No. 0000 to secure equal cross section, bring No. 4/o on the slide 
to coincide with 1 upon “A,” and over right-hand index of “B,’” 4.71 
or practically five No. 0000. Given one No. 4/o to find its equiva- 
lent in the ordinary sizes; place the runner to No. 4/o on the stock, 
bring the slide to right, and note that over index left-hand of “B” 
we have two No. 0, four No. 3, five No. 4, eight No. 6, thirty-two No. 
12 to given an area equal to one No. 0000. 

The solving of ordinary wiring problems brings forth the value of 
the wire scale. The gauge number of wire to deliver 50 amperes 750 
ft. at 22 volts drop is desired. From the well-known formula, 
Current X Dist. 10.79 

hr 
combined multiplication and division we secure a result of 184,000 
circ. mils, and coinciding with index upon stock of instrument, read 
between 000 and oooo. This formula can be simplified by cancella- 
tion and working out the constants for the work in hand, so that one 
setting of the slide will read directly in the given gauge number. 

It would be an advantage to lay out upon the reverse side of the 
rule to correspond with the scales, all of the standard wire gauges, 
and results could be read off in any of them, and conversion readily 
made from one gauge to another. 


length. This is readily obtained from formula L = 


=cire.mils., by the well-known method of 
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The Marconi-Dolbear Infringement Suit. 





By A. FrepericK Cot.ins, E. E. 


HE decision of Judge Cox, of the United States Circuit Court, 
in the Marconi-Dolbear infringement suit was, in the opinion 
of the writer, an exceedingly just one, and the grounds on 

which the suit was dismissed were well taken, as a comparison of 
the state of the art, theoretical claims and construction of the ap- 
paratus will demonstrate. 

The art of transmitting telegraphic signals between two given 
points without metallic connection is not new, but a brief review 
of the several methods will assist in placing the two systems under 
discussion in their proper places with regard to each other. As 
early as 1795 the idea of telegraphing without wires was explained 
by a Spanish physicist. It is likewise evident from the writings of 


Edward Davey in 1838 that he had in mind a method of signaling by 
electricity without the aid of intervening wires; Steinheil, the dis- 
coverer of the “earth circuit,” was an enthusiastic worker on space 
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telegraphy, besides many others. Professor Morse, in 1842, tested 
in New York Harbor his own telegraphic system, using the water 
instead of a wire circuit for the conducting medium. This method 
is known as the conductivity system, and was improved upon by sev- 
eral inventors, the foremost among them being James Bowen Lind- 
say, who proposed to signal across the Atlantic Ocean. 

The discoveries in electromagnetism then opened a new way to 
transmit messages through space electrically, and without wires. It 
found considerable favor with Professors Joseph Henry and John 
Trowbridge. Theirs was the ideal system of space telegraphy, since 
no earth connection was necessary, dependence being placed entirely 
upon the induced currents derived from closed coils of wires. This 
and the electrostatic system form three of the four available schemes 
whereby electric waves are propagated between two points without 
intervening wires. The fourth is the etheric wave system now in 
vogue. 

The conductivity, the electrostatic and the magnetic induction sys- 
tems represent the state of the art when Professor Dolbear attempted 
to solve the problem. He chose, as the most promising, the electro- 
static theory, as the following claims copied from his patent speci- 
fications prove. He claims to “establish an electric communication 
between two or more places without the use of wire or other con- 
ducting medium, and consists of connecting the transmitting instru- 
ment with a ground, the potential of which is considerably above 
the normal, and the receiving instrument with a ground, the poten- 
tial of which is considerably below the normal, the result being that 
an impulse from the transmitter is sufficient to cause the receiver to 
give intelligible signals transmitted through the earth without need 
of any circuit such as has heretofore been deemed necessary.” 

In the Marconi invention the specification briefly states the art as 
follows: 

“According to this invention electrical signals, actions or mani- 
festations are transmitted through the air, earth or water, by means 
of oscillations of high frequency, such as have been called the ‘Hertz 
rays’ or ‘Hertz oscillations.’ Usually all line wires are dispensed 
with.” , 

It is evident that neither Dolbear nor Marconi could have ob- 
tained claims broad enough at this late date to cover the art of 
transmitting signals without wires, since this has been performed for 
the last hundred years. Accordingly, one inventor has an equal priv- 
ilege with another to send “wireless” signals, assuming, of course, 
that he does not infringe his brother inventor’s methods or appara- 
tus. In the recent suit between these pioneers of space telegraphy 
there was no question raised involving the right of the defendant 
to send signals without wires by electricity, but it was the method 
by which these transmissions were effected and the infringement ‘of 
device. The Dolbear claim, where the earth or “ground, the 
potential of which is raised considerably above the normal and the 
receiving instrument with a ground, the potential of which is con- 
siderably below the normal,” sounds very like an extract from a paper 
read by Silva, the Spanish physicist, on Dec. 16, 1795, before the 
Academy of Sciences in Barcelona. The excerpt referred to was thus 
written over one hundred years ago: 

“One could arrange at Mallorca an area of earth charged with 
electricity and at Alicante a similar space charged with the opposite 
electricity with a wire going to and dipping into the sea. On lead- 
ing another from the seashore to the electrified spot at Mallorca, the 
communication between the two charged surfaces would be com- 
plete, for the electric fluid would traverse the sea, which is an ex- 
cellent conductor and indicate by the spark the desired signal.” 

It will be seen that the Dolbear patent claims and Signor Silva’s 
method are as nearly identical as they could possibly be, considering 
that a century elapsed between the written descriptions. From this 
curious coincidence one may infer why the Dolbear patent required 
four years. before it was finally issued, although there were probably 
some other reasons equally as vital. 

The method employed by Marconi is of comparatively recent date. 
Hertz, the German scientist, as every one knows, had by his brilliant 
deductions made, more than any other one man, the Marconi method 
possible. His etheric wave theory is well known, but the fact that 
a wire is necessary from the transmitter to the earth and from the 
earth leading to the receiver, made the Marconi method the equiva- 
lent of the Dolbear, in the opinion of the owners of the latter’s pat- 
ent. The absolute connection existing between the etheric waves 
and the electric action obtained through the earth is not clearly un- 
derstood, but I consider that it is an electrostatic displacement pri- 
marily; when the instruments are employed for short distances, the 
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spark-gap and coherer need not be grounded with a wire, but that 
the high-potential, high-frequency waves find their way between the 
transmitter and receiver through the apparatus, tables, floors and 
buildings, and through the ground, thus completing its course, is ab- 
solutely certain. 

As to the art of Hertzian wave telegraphy, its evolution was so 
marked—though the time of its development was rapid—that it be- 
longs to the world and not to any one man. Hertz, Calzecci, Branly 
and Lodge constructed etheric-wave apparatus, but failed té grasp 
its possibilities. Marconi followed with a practical working de- 
vice in 1895. 

It would seem, then, that the methods of space telegraphy em- 
ployed by Marconi and Dolbear are signally different; in truth, 
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FIG. I.—DOLBEAR’S PATENT. 


they are, and so the Court decided. Since neither could establish 
a precedent in the art of space telegraphy and their methods of propa- 
gation are different, there remain but two points to be yet consid- 
ered—that of commercial value and infringement of apparatus. 

Both the defendant and the plaintiff claimed the system of the 
opposing side to be useless commercially. The testimony proves 
that Marconi has transimtted signals nearly 200 miles, and it is a 
quetsion if Professor Dolbear transmitted signals the stated half 
mile. He certainly could not have with apparatus constructed ac- 
cording to his patent specifications. One of Mr. Marconi’s experts, 
Dr. Fleming, of London, in his deposition stated that he had con- 
structed instruments according to Dolbear’s patent instructions and 
failed to obtain any results, as the specifications claimed. This is 
hardly the fault of either Dr. Fleming or Professor Dolbear. In 
the diagram shown the condensers illustrated of the ordinary dielec- 
tric type, but of condensers there are several types, as the Leyden 
jar, the human body and the earth itself. Had Dr. Fleming utilized 
his own body instead of the condenser shown in the patent drawing, 
his efforts would have been crowned with success. When the Dol- 
bear system is operative it is not in accordance with the theory stated 
in his claims. 

Now, let us compare the physical appliances of both systems and 
see if their essential features conflict. In Fig. 2 I give a diagrammatic 
view of the Dolbear coil, showing its special winding; also the con- 
nections. 

With the exception of the transmitting keys, sounders and bat- 
teries employed in both systems, as they are in all wire systems, there 
is not a single point in common. 

Dolbear uses a coil of simple construction and connected there- 
with is a key and a battery. One terminal of the “cut convolution” 
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FIG, 2.—THEORY OF DOLBEAR SYSTEM. 


is attached to a condenser and the other end leads to the ground. 
This is his transmitter. Marconi employs a Ruhmkorff coil with an 
interrupter, condenser and oscillator. It is absolutely distinct from 
the coil of Dolbear. The spark-gap is the unique feature of the 
etheric wave transmitter. 

A receiver connected to the earth by one of its terminals and to 
a condenser, which in turn leads to a battery and another condenser 
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completes the receiving device of the plaintiff. The battery here and 
the last condenser is of no value whatsoever. The Marconi receiver 
bears no resemblance to the one just described, its essentials being 
a coherer in series with a battery and relay. There is no similarity 
between the two methods or the appliances for effecting the trans- 
missions. 

Such was the legal controversy of the first great “wireless” suit. 
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FIG, 3.—MARCONI SYSTEM. 


In the future there can never be the gigantic legal battles like those 
fought by the “line wire” companies in the past, since no deep, basic 
claims can be obtained covering the art in the broad sense. In the 
case just closed—to my way of thinking, and, I believe, to all whose 
sense of justice lead them to desire that the right may win—the de- 
cision of the Court was entirely satisfactory. 





Use of the Water Jet in Setting Poles. 





By Wa ter O. PENNELL. 
HE water jet has been employed for a considerable time as an 
aid in sinking piles, and its usefulness for this purpose is now 
well known. Perhaps the earliest record of its use is in 1852 
at Decrow’s Point, Texas, where at the suggestion of Captain George 
B. McClellan the water jet was employed in sinking the piles for a 
wharf. The jet has been quite extensively used since then in Gov- 





FIG. I.—SINKING PILES FOR AN OCEAN JETTY. 


ernment work along the Mississippi, and in the erection of piers 
and jetties on the sea coast. In building the steel piers at Atlantic 
City, for instance, hollow steel piles were sunk into the sand by the 
insertion of a hose through the hollow of the pile, so that the jet could 
be applied at the extreme end. ; 
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The posts recently placed for an extension of the Boardwalk at 
Atlantic City are about 8 inches square, and are buried, I believe, 12 
feet in the sand, the holes being excavated in a few minutes entirely 


by means of a water jet. Fig. 1 shows a gang working on an ocean 
jetty. The hole is being made, and the pole is ready and about to be 
placed in it. The hand pump can be seen in operation. 





.FIG. 2.—POLE LINE SET BY MEANS OF WATER JET. 


It is the object of this article to call especial attention to the 
usefulness of the water jet in the setting of poles for aerial lines. 
If the land is sandy or the soil soft the water jet can be most easily 
used, and, on the other hand, in a clayey or rocky soil it easier to 
dig the holes. The use of the jet is evidently dependent on a sup- 
ply of water under pressure either from the city or town mains, or 
from a hand or steam pump. The best procedure in most cases is 
to raise the pole to its vertical position and then apply the water jet 
by means of a hose or nozzle to the base of the pole until it has sunk 
to the required depth. Very good results are obtained in a hard, 
sandy soil by first excavating the hole to the proper depth by means 
of the water stream, and then placing the pole in it, this being the 
method followed in the illustration of the jetty. But, as a rule, es- 
pecially in softer soils and with large spars, it is easier to use the 
other method, applying the jet to the base of the pole and letting 
both nozzle and pole sink together. In places where there is a hard 
outer layer, such as paving or turf, this should be removed with a 
shovel before using the water. Fig. 2 shows a pole line set by means 
of the water jet. 

The water jet is especially applicable to setting poles or fixtures 
in marshes or inlets, which are submerged. A force pump, operated 
by hand, can furnish the stream, and unless the bottom is hard and 
rocky, the setting of a pole can be accomplished in a few minutes. 
The greatest saving is effected in towns where the hydrant water can 
be used. 

This method of setting poles does not appear to be so widely known 
as might be expected, and it is believed that quite frequently a con- 
siderable saving over the more laborious process of digging each 
hole with a shovel can be effected if the water jet is employed. 





On Wheels in France. 





According to the official statistics recently made public by the 
tax office in France there were 975,878 bicycles in use during 1900, 
besides 11,252 motor bicycles and 5286 motor cars, each class 
being taxed separately. It is estimated that there are about 5 per 
cent more riders than these figures indicate, as many succeed in 
eluding the collectors. Reference to former statistics shows that 
the number of bicycles in France has doubled in the last 10 years, 
while the increase in automobiles has been even more rapid. 
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Annual Convention of the Ohio Independent Telephone 
Association. 





HE Ohio Telephone Association, which heretofore has been 
T known as the Ohio Independent Telephone Association, held 
its annual convention at the Chittenden Hotel, Columbus, 
Friday, April 5. Six years ago, at this same hotel, the association 
was organized by a handful of gentlemen representing all the inde- 
pendent interests in the State, it being the first association of the 
kind formed in the country. At the recent meeting there were 125 
delegates, representing by actual count 85 companies, out of the 197 
independent companies in the State. According to figures turned in 
at the meeting the 85 companies are operating 42,015 telephones at 
the present time, and have 4302 miles of toll line in use. From recent 
figures, it is estimated that there are at present about 75,000 inde- 
pendent telephones in use in the State and probably 7000 miles of toll 
lines. A number of important towns are now building systems, and 
before the close of the year there will undoubtedly be 115,000 inde- 
pendent telephones in use in Ohio. 
The morning session was opened by an address of welcome by 
H. A. Lanman, president of the Columbus Citizens’ Telephone Com- 
peny, the host of the day. He said: 


“It was a community of interests that brought into existence the 
Ohio Telephone Association—born as the result of a menace from 
a gigantic monoply who were not content alone to cast a shadow 
upon its securities, but with an upheld club in the so-called Berliner 
patent, were ready to beat out the life of any one who might enter 
the field of fair competition. Since our meeting in Cleveland one 
year ago, this club has been broken. Our honored president, Judge 
Thomas, and our secretary, Mr. Critchfield, have not only served 
this organization efficiently in convincing the Supreme Court of the 
invalidity of the Berliner patents, but they are entitled to the lasting 
gratitude of all the people of the country who have been paying un- 
just tribute—not a deserving inventor, as éontemplated by the patent 
law, but to a band of speculators and adventurers who have been 
holding the country up under outrageously false pretenses. The com- 
munity of interests of which I have spoken has in addition to the 
material, also a social side—and it is with reference to the latter, 
that as represéntative of our local company, the Columbus Citizens’, 
I wish to say: ‘We are glad that in selecting a meeting place, you 
have been good enough to come to Columbus, and I want most cor- 
dially and heartily to welcome you to our midst.” 

Mr. Lanman was followed by John Y. Russell, secretary of the 
Columbus Board of Trade, who delivered an eloquent address of 
welcome in behalf of his organization. He referred to the promo- 
tors of telephone enterprises as being among the greatest benefac- 
tors of recent civilization. He predicted that the day was not far 
distant when the telephone would penetrate every portion of the 
globe and that the time would soon come when human utterances 
could be sent around the world in 40 seconds. He expressed great 
pleasure at the fact that the first independent association had been 
formed in this city, and welcomed the members back to the Ohio 
capital. 

Judge Thomas, president of: the association, responded, giving a 
brief outline of the history of the organized movement. He said that 
the original meeting held in the same hall in May, 1895, showed a 
striking contrast to the present session. At that time there were 
not moré than a dozen independent companies in the State, and the 
meeting was held behind locked doors, for fear that the opposition 
would learn their plans. 

“Those were the dark days of telephony,” said he, “and to the 
organization effected at that time belongs the credit for the organ- 
ized efforts in all portions of the country. If the independent com- 
panies had been allowed to run loose, I firmly believe we would not 
be in the business at the present time. Therefore, for the sake of 
old times we are especially glad to come back to Columbus. 


“At that time there was no independent company in Columbus. 
Soon after Mr. Lanman and his associates assembled behind barred 
doors and determined'‘to make an effort for an'independent company 
in this city. But it was not for several years, after one of the 
hardest fights in the history of telephony, and the expenditure of 
immense sums by the opposition, that the franchise was finally se- 
cured. To-day, as you all know, the Columbus company is one of 
the largest and most successful in the country.” 

Mr. Kora F. Briggs, secretary and general manager of the Home 
Telephone Company, of Tiffin, Ohio, in a paper on “Our Country 
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Patrons,” said: “The first question which arises in the mi 
who are contemplating extending their lines to the 
it pay? After an experience of nearly three years 
lines, I am prepared to assure you that 
received therefrom will pay upon the ipy 
construction, 20 per cent gross earnings, 
age, three subscribers in town to eve ° in 
this latter feature would make the inves a ' en one, ev 

the country lines did not more than pay cost ration and 6 
per cent on the money necessary for theif casper ¥ou will 
find also that the farmers will ever be the most prompt paying sub- 
scribers, many of them paying from six months to a year in advance. 
The question of the rentals to be charged to these country patrons 
is one upon which the independent telephone companies of this 
State widely differ, and it would be for the common good if an 
agreement could be entered into whereby the same prices would 
prevail throughout the State. But it is probably too early in the in- 
dependent development to expect concerted action along this line at 
this time. In most localities the telephone companies will expe- 
rience little difficulty in securing contracts among farmers for six 
partly lines at $18 per year, for the full privileges of the exchange, 
the same as granted to town subscribers. We require the farmers 
to do all the soliciting themselves, and to bring to us the requisite 
number of five-year contracts already signed, and also to procure 
for the company all the necessary right of way. When figuring upon 
the rate to be charged, we estimate the cost of construction of the 
proposed line, and make the rates sufficiently high that the gross 
income from the initial number of subscribers on the line would be 
20 per cent, figuring 6 per cent for the investment, 6 per cent for oper- 
ation and 8 per cent for depreciation. For example, if the proposed 
line is four miles long, it will cost approximately $500 to build it, and 
equip it with instruments; 20 per cent on the cost would be $100. 
Hence, if we can put eight subscribers on the one circuit, we make 
them a rate of $12 per annum each, which gives us practically 20 per 
cent gross income. The sequel will show that inside of two years 
we will have two more circuits of eight telephones each, or 24 sub- 
scribers on that lead, and for the last 16 we have had no expense for 
poll line construction, as we require the farmer to erect, or pay the 
cost of erecting the lateral pole lines, leading from his house to the 
main line. 

“Our experience has been that it pays to build a good substantial 
line of 25-ft. poles with 6-inch tops, and use 10-pin cross-arms for at 
least four miles from the exchange. Beyond that distance it is 
sometimes advisable to use 6-pin arms, but it always pays to look 
a long way into the future when you are building for telephone 
service. 

“We use No. 14 B. B. double galvanized iron wire, the same as we 
use in the local exchange, and find that it gives good service to 
farmers living eight miles from the exchange, with occasional trans- 
positions. All instruments should be bridged with 1600-ohm ringer, 
and equipped with “straight-way” generators. Our first farmers 
lines were equipped with ordinary 1600-ohm bridged ringers, and 
they give fairly satisfactory service, but the frequent ringing was a 
source of much annoyance. A short time since we installed an eight- 
party line with “straight-way” generators, which allows the sub- 
scriber to signal central without ringing any of his associates on the 
line, and it is proving so popular that we shall be under the necessity 
of equipping all our party lines in the same manner. By using 
“straight-way” generators, fully two-thirds of the ringing is elmi- 
nated, only the signal from central being audible at all the stations 
on the line, and any one who has installed or used a party line is 
cognizant of the fact that the paramount difficulty and chief cause for 
complaint is on account of the multiplicity of rings. 


“ “How do we prevent eavesdropping on these lines?’ some one asks. 
We do not prevent it. When the service is installed the subscribers 
are warned to remain away from the instrument when they hear 
another subscriber’s call sounded, and shown that if they desire im- 
munity from annoyance of other patrons of the line, they must re- 
member and put into practice the Golden Rule. After the novelty 
of the thing has worn off, little trouble is experienced from this 
source. The farmers themselves find means to reduce that kind of 
trouble to a minimum, and generally make it pretty warm for that 
class of subscribers, called in up-to-date English, ‘rubbernecks,’ who 
are afflicted with an almost unconquerable desire to know what their 
neighbors are talking about.” 

Judge Thomas introduced Mr. James B. Hoge, secretary of the 
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United States Telephone Company, as one who deserves much credit 
for what may be called the second growth of independent telephony. 

Mr. Hoge announced for his subject “Finances.” He stated that 
while he had only been identified with the telephone business for the 
past two years, he had been in an excellent position to appreciate the 
great development being made, not only in Ohio but in the surround- 
ing States. He referred to the many new companies springing up 
in various portions of the State and said that while now was* the 
time to be aggressive, the movement should be on a safe basis. Great 
care should be used in financing new projects and sufficient funds 
should be raised, either by selling stock or floating bonds, to take 
care of the growth for somé time to come. “Many failures,” said 
he “have resulted from attempting to operate on too small a capital. 
Concerns which have enjoyed a rapid growth have attempted to 
provide for large improvements without securing additional capital, 
relying cn their earnings to pay for extensions. For this reason 
they have been unable to pay dividends, causing their stockholders to 
become dissatisfied. This has had a tendency for force entrench- 
ments, and in some cases the service has suffered. 

In speaking of the defense of the Berliner patent suit, he said that 
great credit should be given to Messrs. Basin & Basin, the attorneys 
who conducted the defense; to President Thomas and Secretary 
Critchfield, who assisted, and also to leading manufacturers and 
heads of various independent companies who provided funds for 
conducting the defense. 

Mr. Hoge stated that two weeks ago there was held at Chicago 


a conference of leading manufacturers and operators, for the purpose ° 


of raising funds to liquidate on an equitable basis the amounts 
pledged by certain prominent persons to fight the Berliner patents ; 
also to provide a fund to cover expenses of defense in case the 
Berliner patent case should be carried to higher courts. He stated 
that it had been decided to raise $25,000 for this purpose. The manu- 
facturers present at the Chicago meeting agreed to provide one-half 
that amount, the operators to provide the balance. As it had been 
impossible at that time to bring the matter before the Ohio Asso- 
ciation, President Thomas and Secretary Critchfield had agreed, on 
their own responsibility, to pledge the Ohio Association to the 
amount of $4,000, this being considered an equitable portion of the 
total amount, in view of the numerous independent interests in Ohio. 

Mr. Hoge proposed that the association support the officers in 
their action, and a discussion of the matter followed. One or twa 
members took snap.judgment and suggested that as the manufac- 
turers in nearly all cases guaranteed protection to operators against 
infringement suits, it should be the duty of the manufacturers to 
bear the burden of any defense necessary. 

Judge Thomas protested against this view as manifestly unjust, 
since the operators as well as the manufacturers are vitally con- 
cerned in the ultimate outcome of this suit. He stated that the 
money would be utilized wholly for the purpose of the defense of 
the Berliner and Carty patent cases, and that in event of a surplus 
the money would be returned to the members of the association. He 
said that the assessment would amount only to about 7 cents per 
telephone in operation by the various companies, and the same 
amount for each mile of toll line. A motion was adopted that the 
amount be raised pro rata per Judge Thomas’ suggestion, and that 
Mr. Hoge be made trustee of the fund, with authority to collect at 
once. The report of the various companies represented showed the 
results above mentioned. The figures of some of the larger com- 
panies follow: Cuyahoga Telephone Company, Cleveland, 6050 tele- 
phones, 50 miles toll line; Columbus Citizen’s Telephone Company, 
Columbus, 4983 telephones, no toll line; United States Telephone 
Company (long distance), 250 telephones, 2000 miles toll line; Co- 
lumbiana County Telephone Company, 1905 telephones, 40 miles toll 
line; Tuscarawas County Telephone Company, 1500 telephones, 40 
miles toll line; Akron People’s Telephone Company, Akron, 2266; 
Youngstown Telephone Company, Youngstown, 1300; Sandusky 
Telephone Company, Sandusky, 1000; Millersburg, Wooster & Orr- 
ville Telephone Company, 1000. 

Reports made by delegates from various portions of the State in- 
dicate that since the settlement of the Berliner patent case, the Cen- 
tral Union Company and other Bell licensees are showing a decided 
willingness and even desire to compromise with independents in the 
matter of distribution of territory. At Celina the Bell licensee of- 
fered to withdraw his application for a local franchise if the inde- 
pendent company would grant him connection with five independent 
toll stations. At Ironton the Bell Company agreed to keep out of 
the town if the independent company would allow them the use of a 
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toll line through town. The independent company declined to con- 
sider the proposition, and the Bell Company undertook to secure a 
franchise through the town. The Council, however, declined to 
grant a franchise because a Bell licensee had formerly had a fran- 
chise which had been revoked because of poor service. 

Judge Thomas stated that the American Telephone & Telegraph 
Company, the Bell long-distance company, was applying for fran- 
chises in a number of towns, assumedly for long-distance lines only. 
He stated, however, that a careful consideration of their franchises 
indicated that they were also securing the right for local exchanges 
in certain places. In some cases they had induced village councils 
to pass ordinances in one evening without giving an opportunity for 
careful considerations of the true status of the franchise. He ad- 
vised independent companies to insist that all Bell franchise appli- 
cations should be carefully considered. 

Secretary Critchfield made some stirring remarks on the subject 
of compromising with Bell companies. He stated that two years 
ago the Bell managers would hardly speak to an independent man. 
Now, however, reports are coming from all quarters indicating a de- 
site to compromise. He said that this was certain indication that 
the independent companies had secured the upper hand and that there 
cculd be no better acknowledgment of the fact by the Bell people. 
His views were seconded by several prominent managers. 


The question of tax valuation on independent telephone proper- 
ties came up for discussion. It seems that heretofore there has been 
no standard method of appraising the properties of the independent 
companies, while under a recent decision of the courts the Bell 
properties have been taxed at a straight valuation of $10 per tele- 
phone. In some counties the independents have been taxed on mile- 
age of lines, others on the capital stock, and still others on the re- 
ceipts. The State Board of Arbitration was quoted as being desir- 
ous of having a uniform measure adopted, and on a motion the chair 
appointed H. D. Critchfield, Cleveland; Edwin Kibler, Newark; D, 
J. Cable, Lima; Judge Hagarty, Columbus; Frank Davis, Colum- 
bus, and Harry Dougharty, of Columbus, as a committee to confer 
with the Sfate officials on the matter. 

At 1.30 p. m. the delegates visited the officers and exchange of 
the Columbus Citizens’ Telephone Company, where they were hand- 
somely entertained by the officers of the company. As has been 
previously stated, the exchange is the second largest independent ex- 
change in the State, and one of the most complete in the country. 


The afternoon session was opened by an address by G. P. Thorpe, 
of Wilmington, on the subject: “Toll Lines: Their Advantages as 
Auxiliaries to Local Exchanges.” Mr. Thorpe explained that he 
had not found time to prepare a paper, but he made a few interesting 
remarks extemporaneously. He said in part: “There are two classes 
of toll lines. First those that pay, and, second, those that do not pay. 
The question of how to determine whether or not a toll line will pay, 
is a great problem for which no rule can be devised. As auxiliaries 
to local business, toll lines are unquestionably of great importance. 
A toll line does not mean simply a line which connects two villages. 
Such a line alone seldom pays. But it is the farmers who live near 
enough to connect with such a line that make it profitable. One 
subscriber in the country very often makes three new ones in the 
village or town. The farmer has numerous friends in the village 
with whom he is desirous of communicating, and in that way the 
local exchange is built up. In deciding whether it will be profitable 
to run a toll line out from the town, one must study all the condi- 
tions of the country people. One must learn their social, business 
and even political relations. Country lines should be built of good 
material, and at the same time they must be cheap to be profitable. 
However, the cheapest is seldom the best investment in the long run. 
A great many companies make the mistake of not securing the right 
of way before commencing to build. It is an inherent sentiment with 
every American, especially every American farmer, that he does not 
like to feel that he is being imposed upcn. In nine cases out of ten 
if you go about it in the correct way, the right of way is granted with- 
out trouble. The farmer likes to feel that you are under obligation 
to him. But if you undertake to build a line over his property with- 
out permission, he will find all kinds of damage and make all the 
trouble possible. Not long ago we undertook to run a line past a 
farmer’s house without permission, in the night. We built the line 
all right, but the next morning we found he had cut down every 
pole bordering on his premises. We had the man arrested and hired 
2 lawyer to convict him, but he beat us, and after considerable ex- 
pense we effected a compromise. It taught us a lesson, and in the 
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future we shall go slow about forcing matters. Don’t build a toll 
line for the sake of friendship. We have had influential farmers 
who lived on isolated roads come to us and ask us to build a toll line 
past their places, but unless they can show us where we can secure 
a profitable number of subscribers we do not build. To sum it up, I 
can only reiterate that toll lines are a great advantage to the town 
exchange, and if you get enough of them, they are more profitable 
than the local subscribers. In our town we have 600 subscribers, 
and we operate 100 miles of toll line through the surrounding dis- 
trict. We find that the toll lines are a better paying investment than 
the main exchange.” 

The manager of the Ross County Telephone Company, Circle- 
ville, stated that they had just secured a franchise and are prepar- 
ing to build a main exchange at Circleville, a town of 7000 inhabi- 
tents, with toll lines connecting up exchanges in five surrounding 
towns, which will probably have from 75 to 100 telephones each to 
start with. From these points the company expects to cover the 
entire county. He asked for information regarding the most satis- 
factory method of toll charges. 


Mr. W. W. Morrison, Bryan Telephone Company, expressed the 
opinion that a toll should be charged on even the-shortest lines, 1t be- 
ing his experience that free toll lines of any kind were a mistake. He 
kad found that only about from 5 to 10 per cent of the customers in 
an exchange use the toll lines, and it is unfair that such lines should 
be maintained at the expense of the entire community for the benefit 
of the few. He believed that where no charge is made there is no 
incentive to keep up the service, and thus it is liable to become unsat- 
isfactory to a person who is willing to pay. At first the company 
adopted a list of rates which was rather high, but recently it has re- 
duced them somewhat and the income from toll lines has increased 
considerably as a result. The present scale is as follows: All points 
within 10 miles, 10 cents; 20 miles, 15 cents; 30 miles, 20 cents; above 
30 miles, % cent per mile. It was reported from Circleville that the 
Central Union Company was about to inaugurate a rule giving free 
service throughout the whole of Ross County. 


Mr. Briggs, of Tiffin, also expressed the opinion that it was poor 
policy to make the entire system pay for the advantages grasped by 
the few. The Bell people had at one time made a similar “free” in- 
ducement in his section, and then failed to keep their promises. 
Speaking of the presnt competition in his town, Mr. Briggs stated 
that his company had 825 subscribers, 210 of them being business 
houses, while the Bell Company has 500 subscribers, only 50 of them 
being business houses.. The Bell rates are 50 cents and $1 per month, 
and in some cases telephones have not been paid for in months. The 
rates of the independent company are double those of the Bell. His 
company made it a point to build toll lines wherever there is a de- 
mand for them. Sometimes it is necessary to go to poor towns, and 
in a number of cases the lines are not a paying investment at present, 
but the company believes in covering the entire field and in keeping 
cut the opposition at all costs. In the long run this proves a paying 
investment, since it is easier to secure local subscribers when it is 
shown that the entire community is thoroughly covered. 


Mr. Edward Kibler, of Newark, manager of the oldest independent 
company in the State, held a similar view. This company’s toll 
lines reach every post office in Licking County—32 in all. Some of 
the stations earn only $1.50 per month, while others take in from 
$16 to $20. On the whole, the toll lines are an excellent investment. 
Its rates are 25 miles for 10 cents. The Newark company has twice 
as many subscribers as the Central Union Company at that point, 
despite the fact the C. U. Company gives 50-cent rates and in some 
instances, free telephones. Mr. Kibler mentioned a case of an old 
lady who applied to the town authorities for assistance. An investi- 
gator called on her and found her to be in very straitened circum- 
stances. He said he would go to a neighboring drug store and tele- 
phone for some food and coal, when the old lady remarked: “No 
need of going to a drug store; I have a telephone in the next room.” 
“Perhaps it is not necessary to tell you what kind it was,” said Mr. 
Kibler. 

Mr. Henry Hildebrand, of Washington C. H., stated that his com- 
pany has 424 telephones in the county. Free service is given to the 
county seat for ingoing messages, but charges are made for outgoing 
messages. Charges are also made for messages passing through the 
central exchange. The toll lines of this company net about $2,000 
per year after paying charges to the United States Company on 


long-distance messages. 
At the close of the discussions, nominations for officers were called 
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tor, and in less time than it takes to tell it, Judge J. M. Thomas and 
H. D.. Critchfield were re-elected by acclamation to the offices of 
president and secretary-treasurer, respectively. Mr. B. J. Cable, of 
Lima, was chosen vice-president, and Mr. C. Y. McVey, of Youngs- 
town, second vice-president. 

Despite the fact that the convention was called on short notice, the 
trade was fairly well represented, among those present being Mr. 
Charles W. Stigler, the Stromberg-Carlson Telephone Manufactur- 
ing Company, Chicago; Mr. F. B. Cook, Sterling Electric Company, 
Lafayette, Ind.; Mr. P. J. Eubanks, American Electric Telephone 
Company, Chicago; Horace T. Reynolds, the Miller-Knoblock Elec- 
tric Manufacturing Company, South Bend, Ind.; Mr. Kundtz, the 
Post-Glover Company, Chicago, and Mr. I. T. Maltby, of the Maltby 
Lumber Company, Bay City, Mich. 

The Cleveland office of John Roebling Sons Company was repre- 
sented by Messrs. W. W. Affleck and F. C. Anderson, two enterpris- 
ing young salesmen who are securing a large portion of the wire 
trade in Northern Ohio. 

In the parlors of the Chittenden Hotel there were arranged ex- 
hibitions by the following concerns: The Kellogg Switchboard & 
Supply Company, Chicago; the National Automatic Telephone Com- 
pany, Chicago, and the Ernes-Hopkins Company, of Columbus. The 
latter company had an exhibition of a new insulated wire. This 
company’s product will be used exclusively by the Stromberg-Carl- 
son Company in its Pan-American exhibit. Much of it will be in- 
stalled in underground conduits, some of which will be continually 
under water. 

The Kellogg Switchboard Company had a very comprehensive 
exhibit of a number of different varieties of instruments connected 
to a new combination board, consisting of a complete central energy 
lamp signal board, with a combination connecting board for con- 
necting toll common return or grounded lines with the central en- 
ergy lines. A new self-restoring magneto board was also shown. 
The exhibit was in charge of Mr. A. M Kellogg, assisted by W. N. 
Taylor and R. H. Manson, of the company’s engineering department, 
and Messrs. A. J. Rousseau and H. B. Hanford, traveling representa- 
tives. The board used by the Columbus Citizens’ Company is the 
product of this company’s factory. 

The National Automatic Telephone Company also had a system 
ccnnected up, the automatic switchboard attracting much attention, 
particularly among managers from smaller exchanges, this being the 
class of trade which this company caters to especially. The com- 
pany has several sub-exchanges in Ohio, and has recently closed a 
contract for a 100-telephone board, which will be tested by a leading 
operating concern. Mr. J. A. Russell, who was in charge of the ex- 
hibit, showed several interesting letters from managers in Western 
States, who are using the automatic system. As an example of the 
advantage of this board, Mr. Russell cites the case of a manager of 
a 100-telephone automatic exchange at Audubon, Iowa, who took 
a three-months’ vacation in the busiest part of the year, During 
the entire time the exchange was closed and locked. On his return 
the manager learned of two cases of trouble, both of which were 
caused by aerial wires becoming crossed. 





Municipal Ownership Amenities. 





The municipal ownership idea struck a snag in Frankfort, Ind., 
when it came to be put into practice. An Indiana correspondent tells 
us that the municipal electric light plant there has proven unsatis- 
factory. “Continuous trouble has been the lot since the construction 
of the plant, and the mischief at last forced a crisis. Superintendent 
Wells, of the plant, tendered his resignation, and the Council ac- 
cepted it. The enthusiasm for municipal ownership has waned. The 
city was bonded and this brought on a lawsuit by parties who claimed 
the city had exceeded its limits of indebtedness. Contractors be- 
came alarmed, and progress was slow. The city won out in the 
courts, but more trouble came. The plant, when put in operation, 
was a failure, lights were miserable, jack-o’-lanterns were made of 
pumpkins, and the Council invited to see ‘the new electric lights.’ 
Open threats to tear down the poles were made unless the service 
was improved. The plant is not self-supporting. Those higher in 
authority than Superintendent Wells are now being charged with 
wrongdoing, and there is every indication of interesting develop- 
ments in the near future.” 














APRIL 13, IQOI. 


The Institute Conversazione. 





The conversazione to be given by the American Institute of Elec- 
trical Engineers at Columbia University on Friday, April 12, bids 
tair to be a great success, not only as to exhibits, but as to attendance. 
Secretary Pope informs us that up to Saturday last 800 invitations 
liad gone out, and that on Monday about 100 more had already been 
applied for by members for themselves and friends. At the Uni- 
versity Professor Crocker has rendered the committee all possible 
assistance, and during the week exhibitors have been busy getting 
ready for the function. The list of exhibitors at present is as follows: 

Andrews, W. S.—Revolving High Frequency Spark: Luminous 
Aluminum Cell. 

Baillard, E. V.—Faradmeter and Bridge. 

Barker and Goodspeed.—Radiographs. 

Clarke, C. L.—Synchronism and Phase Indicator. 

Clift, A. F.—Telpherage System. 

Crocker, F. B.—Magnetic Liquids. 

Davis, H. P.—Alternation Meter, Phase Shifting Transformer, 
Fower Factor Indicator, etc. 

Entz, Justus B.—New types of chloride battery. 

Geyer, William E.—Incandescent Lamp Experiments. 

Hammer, W. J.—S. P. Langley’s Bolometer and Aeorodrome, Bal- 
loon and Air-Ship Photographs. European, Nernst and other 
Lamps. Poulsen Telephonograph Appurtenances. 

Haskins, C. D.—Power Factor Indicator and Single Coil Astatic 
Instruments. 

Hewitt, Cooper.—High Candle-Power Electric Lighting with hot 
gases in Operation. 

Hubbard, A. S.—Gould Storage Battery. 

Hutchison, M. R.—The Akouphone or Micro-Telephonic Appara- 
tus for the Deaf, in operation. 

Laws, F. A.—Radiographs of A. C. wave forms. 

Louis, O. T.—Electric Furnace and Ohmmeter. 

Palmer, H. R.—Fac-simile Picture Telegraph in operation. 

Perret, Barrett and Meadowcroft.—Storage Battery. 

Pupin, M. I.—Original apparatus used in developing recent inven- 
tion for improvement of Long-Distance Land and Ocean Telephony. 

Reber, Colonel Samuel.—Wireless Telegraph in operation. U. S. 
Army Telephone Outfit. 

Robinson, L. T.—Wave Form Indicator and Frequency Indicator. 

Rice, M. P.—New X-Ray Apparatus. 

Ryan, H. J.—Radiographing of A. C. waves. 

Sanville, H. F—Copper Splicing Machine. 

Schoonmaker, E. T.—Floating Magnetic Field, etc. 

Tesla, Nikola—High Frequency Phenomena. 

Thomson, Elihuw—New Dynamo Static Machine, Electric Gyro- 
scope and Bohnenberger Sphere. 

Townsend, Fitzhugh.—A. C. Wave Trailer. 

The Engineering and Chemical Buildings of Columbia University, 
their museums and laboratories, will be open for inspection. There 
will be music during the evening, and a collation will be served. 





Montreal Electric Combination Effected. 





The Montreal Light, Heat & Power combine was formally or- 
ganized at Montreal, Quebec, in April. The meeting of the pro- 
motors, shareholders and directors of the amalgamated companies 
resulted in the election of the following board of directors: Mr. H. 
H. Holt, president; James Ross, first vice-president; Rodolphe 
Forget, second vice-president; Hon. L. J. Forget, Hon. Robert 
Mackay, Hon. H. B. Rainville, H. Montague Allan, Lieutenant-Col- 
orel F. C. Henshaw and Charles E. J. Porteous. Mr. H. H. Hen- 
shaw was made secretary-treasurer of the new company, which is 
thus formally and officially launched with a capital of $17,000,000. 

When the announcement of the directorate was made, it was gen- 
e1ally accepted as a strong combination of moneyed interests, and 
attention was called to the fact that four of the directors are also 
directors of the Montreal Electric Street Railway Company. Mr. 
Forget, being asked the meaning of this close affinity, said he did 
not know except that perhaps “coming events cast their shadows 
before.” Mr. Holt, the president-elect of the company, was president 
of the Montreal Gas Company. Mr. Jemes Ross is the well-known 
millionaire street railway magnate, who is heavily interested in the 
Montreal and Toronto street railway companies. Mr. Forget was 
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the president of the Royal Electric Company. All the other directors 
are among the leading capitalists of Montreal. The president’s sal- 
ary will be probably placed at $25,000 per annum. 

It is announced that the holders of the Royal Electric and the Gas 
companies stock will receive 244 of the new company’s shares for 
each one formerly held, while the holders of the Montreal & St. 
Lawrence Light & Power, formerly the Chambly, will receive share 
per share. The Montreal Gas Company has 75,000 shares; the Royal 
Electric Company, 22,500, and the Chambly Company, 30,000, form- 
ing 170,000 shares of the new stock at $100 per share, or a total capi- 
tal of $17,000,000. 





Testing an Automatic Telephone Exchange. 





In view of the general interest in the subject of automatic tele- 
phony, the following report made by Haskins & Sells, the well-known 
Chicago accountants, on the operation of the plant of the Augusta, 
Ga., Telephone & Electric Company, will be timely reading. They 
say: 

In making the physical test of the service of the “Strowger sys- 
tem,” two methods were adopted: First, by making 1021 calls over 
the telephone, noting (a) the time taken for each call, when a reply 
was received, (b) the number of times a wire was busy, and (c) the 
number of times no answer was received. These calls were made 
during the usual business hours, and in the ordinary manner, ex- 
tending through a period covering five days, care being taken not to 
call up any subscriber more than once on any particular day. By 
“time taken for each call” is meant the time that elapsed from the 
instant the telephone was removed from the hook until a reply was 
received. 

The total number of calls made was 1021, a brief summary of 
which is here annexed: 





Calls made. Per cent. 
114 "TS WE. Waseanvecccesac 11.16 

75 "END GUOWEl, ls <b sicsisewases 7.35 

832 “Reply received,” or.......... 81.49 
1021 100.00 


The total time elapsed in making the 832 calls from which a reply 
was received, was 13,398 seconds, or an average of 16.10 seconds per 
call. 

Twenty-eight different call stations were used in making these 
calls, and 443 different stations were called up. It will be noted that 
the number of stations called up is 82.96 per cent of the total num- 
ber of subscribers of the company. 

Second, by making a “competitive test” of 50 calls each over the 
“Strowger system” and the “Bell system,” from and to identical 
stations, havig as far as possible, the same conditions surround 
each competitive call so as to make the test as uniform and equitable 
as possible. Not more than five calls were made over any one tele- 
phone. The total elapsed time for the 50 “Strowger” calls was 899 
seconds, or an average of 18 seconds per call, while the “Bell” calls 
show a total elapsed time for the 50 calls of 1518 seconds, or an aver- 
age of 30.4 seconds per call. The total difference in elapsed time for 
the 50 calls is 619 seconds, in favor of the “Strowger,” or an average 
of 12.4 seconds per call. 

The company keeps a record of complaints of service in a book 
called “trouble calls,” entering each complaint of a subscriber as it 
arises, giving nature of complaint, cause, etc. This book shows that 
for the year ended Dec. 31, 1900, 2545 “trouble calls” were made, or 
an average of seven complaints per day. Taking the average number 
of subscribers for the year as 523 it will give one “trouble call” for 
each subscriber in a fraction of over 75 days. 





Electric Combination in Cincinnati. 





A dispatch from Cincinnati states that the combination of all the 
lig lighting companies of Cincinnati is now assured, as the directors 
of the various companies have formally accepted the terms submit- 
ted from the North American Company through the Board of Ar- 
bitrators. The companies entering into the combine and the per- 
centages allotted them by the arbitrators are as follows: Per cent, 
the Cincinnati Gas Light & Coke Company, 68.80; the Cincinnati 
Edison Electric Company, 27.65; the Jones Brothers Electric Com- 
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pany, 3.20; the Brush Electric Light Company, .0§; the First Cin- 
cinnati Edison Electric Company, .30; total, 100. 

In monetary value the amounts are: Cincinnati Gas Company, 
$19,264,000; Cincinnati Edison Company, $7,742,000; Jones Brothers 
Company, $896,000; Brush Electric Company, $14,000; First Cincin- 
nati Edison Company, $84,000; total, $28,000,000. 


a —_ 


To the Foot of Mont Blanc by Trolley. 





Mr. L. H. Washington, United States Consul at Geneva, Switzer- 
land, writes the State Department as follows: “It will be of interest 
to those who intend traveling in Europe this summer to know that 
an electric tram line will bring Chamouni—heretofore only to be 
reached by diligence or the more expensive luxury of a carriage— 
within easy reach from Geneva at a moderate cost. The line has 
been built at great expense by the Paris, Lyons & Mediterranean 
Company from Fayet-St. Gervais, a station two hours by rail from 
Geneva and a trifle longer from Aix les Bains. During the summer 
season, it is intended to operate six trains daily between Geneva 
and Chamouni, the time of the run being, according to train, three 
and one-half to four hours. From Paris to Chamouni will take 
about 14 hours. 

“The electric line from Fayet-St. Gervais to Chamouni is 20 kilo- 
meters (12% miles) long, double tracks separated 1 meter (39% 
inches). For 3.6 kilometers (2% miles), the cars will ascend on 
cogs, the steepest slopes having a grade of 9 centimeters to the 
meter (3.54 inches to 39% inches). The line is expected to be in 
operation by June or July at the latest, and will have a first and sec- 
ond class service. The fare, second ciass, from Le Fayet to Cha- 
mouni will be 1.95 francs (about 38 cents). The first-class fare has 
not yet been decided. While many will, of course, continue to make 
the journey to Chamouni over the picturesque mountain passes, the 
simple, comfortable tram connection for even one way of the trip 
will prove a great convenience; and for the many hundreds of tour- 
ists of small means and restricted time, this line will make the moun- 
tain scenery of Chamouni an item in an itinerary that otherwise 


would have to be omitted.” 
lcci crescents es 


CURRENT NEWS AND NOTES. 


AUTOMOBILE FOR ROYALTY.—A London dispatch states 
that King Edward of England has purchased a 9-hp Gardner-Serpol- 
let automobile phaeton. 








ROENTGEN RAYS.—A dispatch from Paris states that M. Nau- 
don has found means for producing Roentgen rays without electricity, 
by exposing a metal plate to the rays of the violet end of the spectrum. 





TO PROHIBIT ELECTRIC COMBINATIONS.—A bill has been 
introduced in the Massachusetts Legislature to prohibit combinations 
between gas and electric light companies and leases of electric light 
corporations, on the ground that they are against good public policy. 
This measure appears to carry into effect a recommendation of the 
Board of Gas and Electric Light Commissioners, and it is stated that 
i: is likely to become a law. 





TRAIN LIGHTING.—The New York Central Railroad placed in 
service on April 3 four new trains for the “Lake Shore Limited.” 
The cars of these trains represent the highest development in rail- 
way-car construction and fitting. The trains are lighted throughtout 
by electricity. An engine and dynamo, carried in the baggage car, 
generate the current, each center lamp has four 16-cp incandescent 
lamps. In the sleeping cars each section is provided with a reading 
lamp, which enables patrons to read, after retiring, if they so desire. 
In the smoking and observation rooms, side reading lamps are placed 
in convenient locations, and side lamps are also placed over each table 
in the dining cars. Ladies will especially appreciate the convenience 
of the commodious dressing rooms, which include an electric curling 


iron heater. 





LONG-DISTANCE WIRELESS TELEGRAPHY.—It is stated 
that the steamer Ophir; with the Duke and Duchess of Cornwall 
and York on board, is almost constantly in touch with the shore by 


means of wireless telegraphy. Thursday last she sent a message to 





WORLD anv ENGINEER. 











VoL. XXXVII., No. 15. 


the Island of Malta, 185 miles distant, and pasgiig 100 miles south 
of the Island of Crete the Duke of Cornwall York telegraphed 
to his cousin, Prince George, of Greece, the mmissioner of the 
Powers on that island, and received a reply. the Ophir was 
too far from land the attending cruisers took messages toward the 
land stations until the wireless calls were answered. 





MANUFACTURERS’ CONVENTION.—President Theodore C. 
Search, of the National Association of Manufacturers, announces 
that the executive committee has selected the dates of June 4, 5 and 
6 for the holding of the sixth annual convention of the association, 
which will meet in Detroit. These dates were chosen after consulta- 
tion with the citizens of Detroit, who have manifested a great deal 
of interest in the coming convention, and who propose to make it 
one of the most notable gatherings that has ever been seen in that 
city. Mr. George H. Barbour, of Detroit, the Michigan vice-presi- 
dent of the association, is in charge of the arrangements in Detroit. 
The opening of the Pan-American Exposition in Buffalo a féw weeks 
prior to the dates fixed for the convention will enable manufactur- 
ers to arrange for a trip which will take in both points of interest. 





LIQUID AIR FOR FUEL COMBUSTION.—A German engineer 
named Hempel is credited by the London Engineer with an invention 
for the employment of liquid air in the combustion of fuel. At some 
distance from the boiler room a vessel containing liquid air is placed, 
the contents of which naturally evaporate gradually. The first gases, 
rich in nitrogen and thereby impeding the process of the burning of 
the fuel, are allowed to escape; the later gases, however, are led un- 
der the grate “of a peculiar furnace” and cause a lively fire. The note 
has the naive conclusion that “the practical employment of this in- 
genious process depends upon the local price of liquid air.” As 12 
tons of liquid air would be required to consume one ton of coal, and 
as in ordinary furnaces the air for combustion is obtained without 
charge from the atmosphere, it is to be regretted that the inventor has 
not given specific details as to the economic value of the process. 






AMERICAN CHEMICAL SOCIETY.—The twenty-fifth anni- 
versary of the organization of the American Chemical Society will 
be celebrated by a general meeting in this city on Friday and Satur- 
aay, April 12 and 13. A number of guests representing officially 
other scientific societies will be present. The programme as outlined 
it will consist of a luncheon at the Chemists’ Club, 108 West Fifty- 
fifth Street, on Friday, followed by a session of the society at 2.30 
p. m. An evening session for more formal addresses will be held 
at 8.30 p. m. The following day will be devoted to visits and ex- 
cursions, followed by a supscription dinner in the evening. The 
first president of the society was Dr. John W. Draper, of this city. 
The present officers are: President, F. W. Clarke, chief chemist of 
the United States Geological Survey; vice-presidents, the presiding 
officers of the various sections; secretary, Albert Hale, of Brooklyn; 
treasurer, Albert P. Hallock, of New York. The society has about 
1800 members. Sections are situated in all the large cities of the 
United States. 


ELECTRIC CANAL TRACTION is discussed rather vigorously 
by the London Daily Express, which says: The stupidity that appears 
to be the inevitable associate of our conduct in some departments of 
our public affairs has hardly ever been more signally demonstrated 
than in the case of English canals, which have been allowed to pass 
to a large extent into the hands of the railway companies, whose only 
object, of course, is to kill off, so far as possible, every source of com- 
petitive traffic. These idle waterways could easily be made the means 
of economical transit for slow-carriage goods if they were once freed 
from the paralyzing grip of the railway companies. Canal traction by 
horse, of course, is doomed, and no one would pretend to revive it; 
but it has been proved abundantly—not in England, of course, but in 
France, Germany and the United States—that electric traction for 
canal haulage is one of the best and most economical ways in which 
that beautiful power can be exerted. Surely something could be done. 
A small generating plant would be sufficient to propel a whole fleet 
of canalboats, either from the towpath or from a trolley motor over- 
head. These are times when we must utilize all our sources, and to 
suffer a great avenue of trade and traffic to lie stagnant as we are 
doing is not merely bad policy, but an economical iniquity. 
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AMERICAN PHYSICAL SOCIETY will hold a regular meeting 
in New York City on April 27. The programme committee is 
Messrs. J. S. Ames, M. I. Pupin and Ernest Merritt. 





WIRELESS TELEGRAPHY IN HAWAII,—A San Francisco 
correspondent states that the wireless telegraph system in the Ha- 
waiian Islands is reported to be working satisfactorily between the 
islands of Oahu, Molokai and Maui. Commercial business and press 
dispatches are promptly attended to between the points named. 





FRANCO-CHINESE CABLE.—A special dispatch of April 6, 
from Hong Kong, says: The foreign residents of Amoy are puzzled 
by the odd procedure of the French cable ship Diolabah, which last 
Wednesday laid a cable from Amoy out to sea without consulting 
the local authorities, who did not interfere with the progress of the 
work, supposing the Diolabah to be a transport. It was reported 
that a second cable ship was waiting outside for the purpose of con- 
necting with the cable laid by the Diolabah. The direction of these 
ecbles is unknown. To-day the Diolabah returned off Amoy and 
cut the cable she had laid, taking the end aboard. 





FRENCH WATER POWERS are now attracting more attention 
on account of the enhanced cost of fuel. The Arinales de Géographie 
recently announced that there are now in the French Alps 48 fac- 
tories whose power is electrically supplied to them from mountain 
streams. These factories have 250,000 horse-power brought to them 
by electricity generated from water power. Engineers estimate that 
at least 3,000,000 horse-power is now running to waste among the 
streams of the Alps which might be harnessed in the seryice of many 
industries and thus reduce the importation of coal. Several impor- 
tant projects are now under way. Work is in progress for the de- 
velopment of 10,000 horse-power near Bellegarde. A French engi- 
neer named Souleyre proposes to transform the lower Rhone into a 
“gigantic hydraulic stairway” by which industry and agriculture will 
largely profit. A committee of engineers appointed by the Ministry 
of Public Works and Agriculture is studying the project with a view 
to deciding upon its feasibility. 





CURRENT RECTIFIER.—Among the difficulties to be overcome 
in rectifying alternating current is the sparking, which takes place 
on change of load, and that due to the “hunting” of the driving 
motor. A patent issued April 2 to Professor Elihu Thomson has for 
its purpose to meet these difficulties without having recourse to ad- 
justment of the rectifier brushes. In one arrangement described, a 
two-phase synchronous motor is employed to drive a rectifier for 
three-phase currents. In this case one of the two motor-field circuits 
is connected directly to the supply line, and the other phase to the 
secondary circuit supplying the rectifier. The consequence of this 
arrangement is that as the load on the rectifier circuit, and, therefore, 
that on the secondary windings of the transformer system, vary, 
there are corresponding variations in the magnitude and phase of the 
current supplied to the motor from the secondary system, thus shift- 
ing the motor armature to bring the polar line into proper position 
with respect to the exciting field, and thereby adjusting the point of 
commutation of the rectifier to secure minimum sparking. To pre- 
vent hunting, the shaft of the rectifier is flexibly connected to the 
shaft of the driving motor by means of a helical spring. The recti- 
fier shaft also carries a flywheel which stores up and restores energy 
due to the flexure of the spring. If the spring is so designed as to 
have a period of oscillation different from that of the period of 
oscillation of the motor, these two periods will so far fail to combine 
as to produce a nearly uniform degree of rotation of the apparatus 
driven through the medium of the spring. 





METER PATENTS.—The budget of patents for April 2 contains 
five relating to electric meters. Two of these were issued to E. J. 


King and describe a meter for accurately registering the actual 
energy consumed on both inductive and non-inductive loads, and 
which at the same time is capable of adjusting for various amounts 
of meter friction without affecting the accuracy of the registration. 
Means are also provided whereby a meter may be adjusted for dif- 
ferent frequencies. The armature is >f the cup type, with the series 
coils located outside and the shunt coils inside. 


The latter are 
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mounted adjustably in order that a torque sufficient to compensate 
for the friction of the heater may be obtained, this being done with- 
out disturbing the phase displacement of the shunt as a whole. In 
general there are two shunt coils in connection with an impedance 
coil exterior to the meter mechanism. One of the shunt coils is con- 
nected across the mains in series with the impedance coil, and the 
other shunt coil is connected across a portion of the turns of the 
impedance coil. In the operation of the meter the first shunt coil 
produces a magnetic field which lags in the neighborhood of 90 degs. 
behind the e. m. f. of the circuit, while the second shunt coil pro- 
duces a field lagging by more than 90 degs. behind the impressed 
e. m. f. The resultant of these two e. m. f.’s may, by proper ad- 
justment, be made to give a magnetic field lagging substantially 90 
degs. behind the impressed e. m. f., and, therefore, differing by 90 
degs. from the series field. To adjust for different frequencies, a 
third and adjustable winding is supplied which acts in opposition to 
the second shunt winding above mentioned, and which is in circuit on 
a high-frequency circuit and short circuited on a low-frequency 
circuit. A multiple rate system of metering is the subject of two 
patents granted to W. C. Fish. The distributing system has an ad- 
ditional wire with branches at the various consuming stations. Each 
of these branches leads through a solenoid which controls means for 
cutting in or out a resistance in series with the meter armature. 
During the hours of heavy load, current flows through the auxiliary 
wire, and acting upon the solenoidal switch, causes the above-men- 
tioned resistance to be kept out of circuit on the two-rate meter, and 
at the same time throws into circuit a maximum rate meter. As the 
Icad goes off from the station, current is cut off from the auxiliary 
wire, the result of which is to throw the additional resistance into 
the two-rate meter, and at the same time throw out of circuit the 
maximum meter. This arrangement will encourage the customer 
to use as little current as possible at the peak of the load, and avoid 
taking a heavy load for even a short time during heavy station load. 
On the other hand, he will be encouraged to use current freely at 
the times when the station is best able to furnish it. A patent granted 
tu C. S. Jameson is on the form of an armature for electrical meas- 
uring instruments, the object of which is to increase the torque of 
the instrument and to provide for an open reading scale. The arma- 
ture consists of oblong disks of magnetic material mounted on the 
axis of the instrument in such a manner that their planes lie at an 
angle to each other; or a pair of disks be so arranged that one of 
them will enter the field behind the other. The plane of the coil 
furnishing the field for the armature is at an angle with the axis to 
which the latter disks are secured. 





LETTERS TO THE EDITORS. 


The Skinkle Telephone. 


To the Editors of Electrical World and Engineer: 

Sirs:—In your edition of March 23 a description of a “practical” 
telephone, invented by Mr. Skinkle, was noted by Mr. R. W. Vickery 
and myself. The practicability of the transmitter was doubted by 
us, as to whether it would properly articulate speech, so we decided 
to construct one in our laboratory, to satisfy our curiosity. 

With different membranes, including paper, as a diaphragm, we 
were unable to distinguish more than the ordinary key or note of the 
voice, in a receiver. No word or letter could be produced, 

I do not see how it can be called a practical speech transmitter, as 
it acts in the receiver similarly to the different tensions of a spring. 
It certainly does not produce articulated speech properly. 

City IsLtanp, N. Y. E. J. WILLIAMs. 











The Dolbear-Marconi Litigation. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of March 23, an article entitled “Marconi 
Wireless Telegraph Patents Sustained,” contains some erroneous 
statements, and to which latter I trust I may be pardoned for calling 
your attention. 

In the first place, in the suit of Professor Dolbear’s assignee, 
Learned vs, Marconi, no patents of Marconi were involved in any 
way. The suit was one brought upon the two Dolbear patents of 
December, 1882, and Oct. 5, 1886, which were alleged to be infringed 
by the apparatus used by Marconi. 
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In the next place, the dismissal of the complaint in this suit was 
not after a hearing upon the merits, and would, therefore, be no 
bar to a new suit upon the same patents. The suit was dismissed 
because the plaintiff did not appear when the case was called, and 
this may have been because he abandoned his case, but also, and 
what is more likely, may have been because some arrangement was 
made between plaintiff and defendant by which the former agreed 
to drop the suit for reasons unknown to the public. There was, 
therefore, no determination upon the merits that the Marconi ap- 
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paratus did not infringe the Dolbear patents, and so the matter stands 
to-day. It is also of interest to note that the testimony of both sides 
has been withdrawn from the files of the Court, a most unusual 
proceeding, and for which no reasonable solution can be offered, ex- 
cept that this testimony was of such a character as to seriously 
threaten the interests of some one, should they remain a public rec- 
ord, and between the two the interests of defendant are much more 
likely to be important. Cuirrorp E. Dunn. 
New York. 


DIGEST 


OF 
CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS. 

Friction and Hysteresis Losses in Three-Phase Induction Motors. 
—Hissinx.—A paper read before the Elektrotechnical Society, of 
Berlin. He called attention to the very great differences often found 
between the measured and the calculated hysteresis losses in induc- 
tion motors, while in transformers the calculated iron losses are gen- 
erally in good agreement with the measurements. He says that 
those differences cannot be explained by a “rotary hysteresis.” He 
calls attention to the fact that in tests the friction losses are usually 
assumed to be independent of the voltage. This would, however, 
be correct only for an ideal motor with no eccentricity. In induction 
motors, however, as built at present with a very small air-gap, a 
small amount of eccentricity causes a large mechanical force and the 
friction loss increases considerably with the voltage. The same is 
the case with the hysteresis loss. He divides the no-load losses of 
a motor into four parts: Friction loss for an ideal motor, additional 
friction loss due to eccentricity, hysteresis loss for an ideal motor, 
additional hysteresis loss due to eccentricity. He also gives the re- 
sults of some tests. In the discussion which followed, Georges re- 
marked that another cause of the increased hysteresis loss is the 
following: He assumes that the stator has open slots and that a 
tooth of the motor is not as broad as a slot of the stator. If six 
slots are assumed for a pole, 12 slots correspond to a pair of poles, 
hence in the time of a period the tooth of the rotor is magnetized 
and demagnetized 12 times, synchronism being assumed. The slip 
diminishes the number a little. It is evident that with open slots 
in the stator there must result a very considerably additional hys- 
teresis loss in the teeth of the rotor. With closed slots, this loss is 
smaller.—Elek. Zeit., March 7. 

Measuring the Slip of Induction Motors.—Setst.—A description 
of simple methods for measuring the slip. With an armature with 
slip rings, the armature current itself gives a convenient means of 
measuring the slip. If an ammeter is connected between two slip 
rings, the needle oscillates around the average value at which it 
would rest at higher frequency, and for the same effective current. 
If these oscillations are counted for a certain time, the slip is 
found. It is equal to the number of complete oscillations, divided 
by the double product of the time and the frequency of the primary 
current. Another simpler method which may be used also for squir- 
rel cage armatures, is the following, in which an artificial alternating 
current is made which has the same frequency as the armature cur- 
rent. To understand the principle suppose that in the circuit of an 
incandescent lamp supplied from the same voltage as the motor, 
there is a switch which is opened and closed in synchronism with the 
frequency of the alternating current. In this case the lamp will burn 
continually with a certain luminosity or will be entirely dark, de- 
depending on whether the time during which the circuit is closed, is 
while the voltage is at the maximum or at the zero point. As a 
switch the Joubert contact maker can be used. But if this switch 
is fixed on the axle of the motor under test, the closing and opening 
of the contact is not in synchronism with the alternating current of 
supply, on account of the slip. Assume as a starting point, that cor- 
responding to the moment the circuit is closed and the voltage is 
maximum, then at the moment of the next contact the voltage is 
smaller, etc. The starting point is reached again, when the motor 
is lagging by 1/p revolutions, when p is the number of pairs of poles. 


During this time the incandescent lamp is supplied with an often in- - 


terrupted alternating current of the frequency of the armature cur- 


rent; hence the lagging of the motor by 1/p revolutions corresponds 
to lighting of the lamp twice. If the oscillations of the light of the 
lamp are counted per minute, the slip is found by a very simple 
formula. Instead of the lamp, a voltmeter og a Morse writing ap- 
paratus may be used to advantage.—Elek. Zeit., Feb. 28. 

Sparkless Disconnection of Shunt Motors.—Krause.—An article 
in which he discusses mathematically the conditions under which the 
disconnection of a shunt motor occurs without sparks. This is pos- 
sible by a quick opening of the switch A, in Fig. 1. In this case it 
is necessary, however, that the motor runs at normal speed, so that 
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FIGS. I, 2 AND 3.—SPARKLESS DISCONNECTION OF SHUNT MOTORS. 


the armature is under the full supply pressure. No part of the pres- 
sure must be consumed in the starting resistance, otherwise sparks 
will occur. By the rapid opening of the switch A the counter e. m. f. 
of the revolving armature is connected to the field, and the armature 
acts as generator on account of its kinetic energy. Fig. 2 shows an 
arrangement of Fischer-Hinnen, which explains itself. It will be 
seen that at normal speed the lever of the switch is at the point s, 
so that the starting resistance is in series with the field, but as 
its resistance is not more than 5 per cent of the resistance of the field 
winding, an increase in the speed of the motor of much less than 
5 per cent results, which is negligible. The arrangement shown in 
Fig. 3 has been proposed by Menges. It is not as good as that in 
Fig. 2 for larger motors, while for smaller motors in workshops the 
disconnection is made sparkless just as well by the arrangement of 
Fischer-Hinnen, which has the advantage that the rod S is unneces- 
sary.—Elek. Zeit., March 14. 


REFERENCES. 


Theory of Three-Phase Alternators—NiETHAMMER.—A brief 
mathematical article, illustrated by diagrams, in which he shows how 
to calculate the voltage drop of three-phase alternators.—Elek. Zeit., 
March 21. 

Measuring the Slip of Induction Motors.—RosENBERG.—A com- 
munication referring to article of Seibt (see above). He calls at- 
tention to older methods, described in the Digest several years ago, 
of measuring the slip with an induction coil and a telephone.—Elek. 
Zeit., March 14. 

Short-Circuited Armature.—FiscHER-HINNEN.—A communica- 
tion referring to the article of Osnos (Digest, March 23). He cor- 
rects a misprint in a formula in one of his older papers and shows 
that it is in agreement with a formula of Roessler.—Elek. Zeit., 


March 14. 
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LIGHTS AND LIGHTING. 


Efficiency of Electric Lamps and the Electrolyte Arc Light.— 
Nernst.—An article in which he criticizes several points in the article 
of Rasch (Digest, March 9). Rasch gives the energy consumptions 
per Hefner candle at 1.5 to 1.6 watt for the Nernst lamp and at 0.5 
watt for the direct-current arc lamp. Nernst remarks that there is 
a misunderstanding in so far as such numbers can be compared only 
if they are reduced to spherical candle-power. He gives some calcu- 
lations based upon tests of arc lamps made by Wedding. With a 
Q-ampere alternating-current arc lamp Wedding finds 1.38 watt 
per candle from the average candle-power in the space below the 
horizontal. As with alternating-current arc lamps the distribution 
of light is symmetrical above and below the horizontal, the value 
1.38 watt per candle also represents the spherical candle-power. 
With a 9-ampere direct-current lamp, Wedding found about 0.5 
watt per candle for the space below the horizontal; but as direct- 
current lamps do not send much light upwards, Nernst multiplies 
this value by 2, to get the average spherical candle-power in the 
room. Under consideration of the necessary resistances in series, he 
finds the energy consumption of an alternating-current arc lamp to 
be 1.9 watt per candle, and that of a direct-current arc lamp 1.37 
watt. For the Nernst lamp, under consideration of the necessary 
resistance in series, he gives 1.9 watt per candle, from measurements 
of the spherical candle-power with a life of 150 or 300 hours. He 
remarks that with a life of 10 to 20 hours he could get a better ef- 
ficiency than that of alternating and direct current arc lamps; but 
in practice long life is more important than high efficiency. He re- 
marks that the efficiency of ar¢ lamps is further reduced by the ab- 
sorption in the globes. He says there are often exaggerated ideas 
of the efficiency of arc lamps. While one speaks of 0.5 watt lamps, 
in practice, 2 watts in the best case and often more are consumed. 
Regarding the electrolyte arc light of Rasch he says that he has made 
experiments in the same direction. When the incandescent filament 
of a Nernst lamp becomes faulty in the central part, an arc is often 
formed. Nernst also found that at the ends of the arc there are 
enormous temperatures and a corresponding development of light, 
but regarding the practical application he has arrived at a conclusion 
different from that of Rasch. Nernst found a very rapid vaporiza- 
tion of the ends, and contrary to the facts in the direct-current car- 
bon arc, in this case the negative pole was consumed more rapidly. 
He thinks that this fact might become of importance for the theory 
of the arc light. He found that when he used the same incandescent 
materials as in his incandescent lamp, the poles were consumed so 
rapidly that the life of such a lamp is much too short for the require- 
ments of practice. Nernst also says that Rasch’s numerical values of 
the efficiency of his electrolyte arc light must be “corrected very 
considerably on account of the reduction to spherical candle-power.” 
He remarks, however, that he can judge only from his own expe- 
rience, and that his negative results do not mean that some one else 
may not get positive results.—Elek. Zeit., March 21. 


Arc Lighting.—An illustrated article on the arc lighting of the 
Fulham corporation. The alternating-circuits are passed through 
Ferranti rectifiers, which supply two arc lamp circuits with recti- 
fied current. The arc lamps are arranged 44 in series—alternate 
lamps on each circuit. The lamps are of the 12-ampere, 32-hour 
double-carbon type. The controlling solenoids are differentially 
wound, and are extra powerful, so as to be practically independent 
of the friction of the working parts of the lamp. The feed is con- 
trolled by racks cut on the negative slide rods, geared up to escape- 
ments and balance sheets which are not affected by tilting the lamp. 
The movements of the balance wheels, and consequently of the car- 
bons, are controlled by spring catches, which exert a very slight pres- 
sure, so that a feed can be started and stopped with a minimum ex- 
penditure of energy, and consequently a small variation in the length 
of the arc. This arrangement stands any amount of vibration with- 
out letting the carbons run together, and also ensures constant “feed- 
ing points.” There is no periodic changing over of the arc from one 
pair of carbons to the other, and there are no parts that can suffer 
from the wear and tear of trimming. The movement of the lever, 
which is operated by the two plunger cores, is normally very small, 
owing to the good regulation of the lamp mechanism. Should, how- 
ever, the voltage get too high, owing to the lamp failing to act, or 
the carbons being both burned out, the shunt coil pulls its core 
down, and the current is shunted by a special contact through a 
small resistance and a third terminal, thus releasing an automatic 
switch, and putting on two in candescent lamps which are on the 
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This cut-out arrangement cannot be opened 
if the carbons are burnt out, or if no carbons are in the lamp. It 
comes into operation when the lamp is only 5 or 6 volts above nor- 


private lighting mains. 


mal pressure. The weight of the holder of the first burnt-out car- 
bon is always part of that of the mechanism. There is, therefore, no 
alteration of voltage when the second carbon comes in. The weight 
on the mechanism is always constant.—Lond. Elec. Rev., March 22. 


TRACTION. 


Polyphase Electric Railways——Carpew.—An abstract of the sec- 
ond of his Cantor lectures on electric railways. He dealt mainly 
with the Ganz system of polyphase traction, as proposed for the 
Inner Circle in London. The pressure proposed is 3000 volts. He 
considers this can be rendered safer even than with 500 volts on a 
third rail near the ground, because the polyphase conductors can be 
placed overhead and they can readily be protected by short-circuit 
devices in the event of their falling. On the train, the engine driver 
and other persons are protected from the high voltage by the use of 
compressed air for working all the regulating gear. Thus the trol- 
ley is raised or lowered, the switches are regulated for varying speeds 
and the resistances are adjusted, all by means of pneumatic con- 
trollers. Gearing is dispensed with, thought not at the sacrifice of 
spring suspension. The motor shaft is hollow, its inner diameter 
being much larger than the wheel axle passing through it. Flexibly 
connected links convey the power from the rotor to the driving 
wheels. By this arrangement considerable lateral movement is pos- 
sible in the rotor without interfering with its driving rate—Lond. 
Elec., Elec. Eng., March 22. 


Conduit and Trolley.—An editorial on a paper read by Connett be- 
fore the Brit. Inst. Mech. Eng. on “Combined trolley and conduit 
surface systems.” This combination is particularly adapted to cases 
where the tramway or light railway passes, over a portion of its route, 
through crowded city thoroughfares, and over the remaining por- 
tion, through less crowded suburbs or rural districts. The chief 
problem related to the junction between the two systems, at which 
point cars passing in either direction would have to undergo some 
effective and rapid process of conversion from one system to the 
other. “The Washington system of conversion is clumsy and costly, 
while the ingenious system of almost automatic conversion used in 
Berlin is not adapted to conduits having narrow slots” (such as are 
required in Great Britain). The question is then raised, Why such 
a complication is needed at all? The slotted conduit system cannot 
be extended into rural portions of the tramway as it would not pay, 
but why exclude the trolley system from the principal streets of 
cities and large towns? Alleged esthetic defects and the danger of 
fatal accidents from falling trolley wires are said to be poor ob- 
jections. The one outstanding objection against the trolley system 
is said to be the electrolytic corrosion of water and gas pipes from 
stray return currents. Attention is called again to a system of insu- 
lated return surface-contacts which would entirely obviate this dif- 
ficulty, and at far less cost than a slotted conduit. Nevertheless, 
where the volume of traffic is sufficiently large and steady to justify 
the extra capital outlay, the slotted conduit provides an admirable 
method of equipping city tramways.”—Lond. Elec., March 22. The 
first part of a long illustrated abstract of Connett’s paper in Lond. 
Elec. Rev., March 22. 

REFERENCES. 


Huddersfield—A well illustrated description of the municipal 
tramways of Huddersfield, England, which have recently been 
changed from steam to the trolley system. There are two over- 
compounded dynamos giving 500 volts at no-load and 550 volts at 
375 kilowatts.—Lond. Elec., March 22. 

Basel.—Perxins.—An illustrated description of the new railway 
power plant at Basel, Switzerland.—West. Elec., March 30. 

Current Supply to Long Roads.—Steser.—A reply to Rasch’s last 
communication. He maintains that the conclusions of Rasch cannot 
be correct for general cases.—Elek. Zeit., Feb. 28. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 
REFERENCES. 


Central Station Records.—F ARRER-WHITE.—The first part of an il- 
lustrated article on “The card system applied to central electric sup- 
ply stations.” It is doubted if books are really adapted to central 
station record, and a card system is recommended instead. An out- 
line of such a system is given. This card deals with the consumers’ 
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department and the meter department.—Lond. Elec. Rev., March 22. 

Charging for Energy.—Der Fopvor.—A communication in which he 
says that the maximum demand system is sometimes unfair. He sug- 
gests a different method of charging, in which three different per- 
centages of discount are allowed at different times of the year.— 
Elek. Zeit., Feb. 21. 


WIRES, WIRING AND CONDUITS. 


Insulation on Cables——O’GormMAan.—A continuation of his very 
long Brit. Inst. Elec. Eng. paper, the first part of which was ab- 
stracted in the Digest last week. He refers briefly to the methods of 
finding the specific capacity of any one quality of insulation, and 
calls attention to the fact that across a composite insulation the po- 
tential gradient divides itself inversely as the specific capacity of the 
various separate layers. Substances of dissimilar specific capacities 
can be utilized in much the same way as those of dissimilar con- 
ductivities for “grading” the layers of insulation and obtaining a uni- 
form stress in all parts of the coating of a cable under alternating 
pressures. If an insulation is assumed to be made up of elementary 
condensers in series, and if the specific capacity of every layer of the 
insulation is arranged so that the elementary condensers have, in 
spite of the difference of area, the same capacity, then when they are 
all given the same charge they will have the same difference of 
pressure between their two sides, i. e., the stress in every part of the 
dielectric is uniform. As now made, cables are often inversely 
“graded.” A large class of fibre cables are given their final impreg- 
nation by immersing them in their entirety in a tank full of a mix- 
ture of an oil and some solid hydro-carbon, which, as in the case of 
resin, frequently has a higher specific capacity than the oil and 
paper, as well as a greater disruptive strength. During the progress 
of this impregnation, the fibres of the outer layers have the effect of 
filtering the solute from the solvent, and although the oil reaches 
and fills up all the pores of the innermost layers of paper, the solid 
is filtered away and only reaches the outer portion of the dielectric 
which consequently has the greater dielectric strength and capacity 
where they are not wanted. That the dielectric strength should be 
greater in this particular portion is of little consequence, but that 
the capacity should be greater is a danger, because it tends to make 
the potential gradient steeper even than it would be in a homo- 
geneous insulation close to the conductor. On the other hand, it 
would be worth trying to utilize this fact to graduate the conduc- 
tivity or capacity by choosing the oil and solid so as to have a suit- 
able viscosity at the temperature of the impregnating tank. A simi- 
lar faulty arrangement is met with in ordinary vaulcanized rubber 
cables. It might be possible to grade paper cables by “loading” the 
paper with barytes, clay, gypsum, etc. He briefly refers to the cal- 
culation of the capacity of a three-wire cable and of a two-wire cable, 
and begins to discuss the radial depth of dielectric, which is prac- 
tically the foundation of the power-cable makers’ art. The paper is 
to be concluded.—Lond. Elec., March 22. 


REFERENCE. 


Aluminum Welding—Some brief notes on a process of Cowper- 
Coles. Some specimens of welds made by this method were shown 
at a recent meeting of the Royal Institute. No details of the method 
are given, but it is said that it is not electric in nature, and that no 
flux or solder of any kind is used. The results are said to be satis- 
factory. —The Electrochem. and Met., March. 


ELECTRO-PHYSICS AND MAGNETISM. 


Elementary Quantities of Matter and Electricity—PLANCK.— 
From his own electromagnetic theory of radiation, in combination 
with a result of Boltzmann’s mechanical theory of heat, he arrives 
at the following interesting results for a monatomic gas. The 
weight of the atom is 1.64 X 10°24 gram; the number of gas mole- 
cules in I cc. at O degs. and 1 atmosphere, 2.76 X 1019; the mean 
kinetic energy of an atom at absolute temperature, 1 deg., 2.02 X 10°16; 
the charge of a positive monovalent electron, 4.69 X 10°1° electro- 
static units. If the theory holds good at all, these values are very 
much more definite than anything yet given. Ann. der Physik, No. 
3; abstracted in Lond. Elec., March 22. 

Deformation of a Dielectric in an Electrostatic Field —SAcERDOTE. 
—An article in which he criticizes the paper of More (Digest, Sept. 
8), who had found experimentally that the stress occurring in the 
ether when a dielectric is electrostatically charged, causes no me- 
chanical deformation of the substance. The present author shows 
that this conclusion is not justified, as the ararngement of More’s ex- 
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periments was such that.-no deformation could have been detected.— 
L’Eclairage Elec., March 2. 

Propagation of Electric Waves in Water—Gutton.—When the 
electric and magnetic properties of an insulator depend only upon 
its dielectric constant, the wave-length of a resonator remains the 
same when measured first in air and then in the insulating medium. 
This proposition was deduced by Blondlot from considerations of 
homogeneity, and verified in the cases of castor oil and ice. If the 
medium is magnetic, or conducting, or if it shows considerable ab- 
sorption for electric waves, its properties are no longer completely 
defined by the dielectric constant, and the equality of wave-lengths of 
a resonator in air and in the medium, cannot be certain. This is the 
case with ordinary spring water, which shows a decided conduc- 
tivity and absorption of electric waves. The present author therefore 
measured the wave-length of a simple resonator in air and in water, 
and found that they were practically the same when the resonator and 
the wires were either out in the air or immersed in water. He also 
found that the path traversed by the waves during one period of the 
resonator oscillating in air is 8.3 times smaller in water than in air. 
This implies that when a resonator is plunged into water its period 
of oscillation becomes 8.3 times greater than in air—Comptes Rendus, 
March 4; abstracted in Lond. Elec., March 22. 

Electric Efluvium.—Lepuc.—A description of some remarkable 
properties of the silent electric discharges, produced by rapidly charg- 
ing a condenser consisting of a metallic sphere on the one hand, and 
a sheet of aluminum with a central perforation on the other hand, 
separarted by a plate of glass or celluloid. The central portion of 
the plate is on both its faces the origin of violet and ultra-violet rays, 
which can be concentrated by a quartz lens. These rays produce an 
intense fluorescence on a platino-cyanide screen without concentra- 
ting the beam. Photographic effects are obtained which surpass in 
intensity those produced by sunlight. The rays are particularly val- 
uable for Finsen’s treatment of anemic tissues. These are com- 
pressed by means of a quartz plate contained in an ebonite frame, 
which directly adjoins the aluminum sheet forming one armature of 
the condenser. The diseased tissue is thus exposed to rays which 
have only to traverse a thin plate of quartz. The apparatus may be 
worked with an induction coil or an influence machine.—Comptes 
Rendus, March 4; abstracted in Lond. Elec., March 22. 

Secondary Radium Rays.—Curte and DeBIERNE.—An account of an 
investigation of the phenomenon that any substance placed in the 
neighborhood of a radium preparation becomes radio-active itself 
and also retains its radio-activity. It appears that only the most 
easily absorbed rays enter into this phenomenon. They are absorbed 
by the air, and in the process of absorption, they impart some prop- 
erty to the air which is diffused by convection, and eventually reaches 
the body exposed. They suspect a close connection between mag- 
netic deviation and the absorption of rays—Comptes Rendus, March 
4; abstracted in Lond. Elec., March 22. 


REFERENCES, 


Losses in Sheet Iron.—BENISCHKE.—A communication in which he 
criticizes some remarks of Kamps on the separation of the iron losses 
according to a well known formula, and on the influence of a surface 
layer of oxide on sheet-iron.—Elek. Zeit., Feb. 21. 

Theory of Permanent Magnets.—Burcu.—For the most important 
application of permanent magnets, for instance, in measuring instru- 
ments like the Weston, and in electric meters, the knowledge of the 
number of lines of induction in the useful air-gap is necessary. He 
describes a method which enables one to calculate the magnetic flux 
if the magnetization curve of that quality of steel is known.—Elek. 
Zeit., March 14. 

Terrestrial Magnetism.—The December issue of this journal con- 
tains a long illustrated summary of magnetic observations made 
chiefly by the United States Coast and Geodetic Survey on the day 
of the total solar eclipse, May 28, 1900. An appeal, by Bauer, for 
international co-operation in magnetic and allied observatories dur- 
ing the total solar eclipse, May 17, 1901. The first part of a summary 
by Exner, of the results of recent investigations in atmospheric 
electricity, this part dealing with the annual and the daily variation. 
The first part of an article, by Littlehales, giving the results of some 
recent magnetic investigations in Italy, this part dealing with re- 
searches into the causes of local magnetic action in regions adjudged 
by their geological formation, to be non-perturbing. Also a good 
reproduction of a photograph of the later Hermann von Helmholtz, 
taken while delivering one of his lectures on mathematical physics.— 
Terr. Magnetism, Dec. 
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ELEGTRO-CHEMISTRY AND BATTERIES. 

Storage Batteries ——West.—The first part of an illustrated article 
on recent progress in accumulator manufacture. The greatest defect 
is the disintegration of the active material in the positive plates. 
This causes a diminution of capacity and may lead to short circuits. 
If the pellets in the cellular apertures or grooves of a grid become 
loose, so that there is a space between them and the grid, a layer of 
sulphate forms in that space, and practically insulates them, thus 
enormously reducing the capacity of the cell. The causes which pro- 
duce this loosening are mechanical vibrations, and variations in the 
volume of the active material relative to that of the recesses in the 
supporting grid. There are two ways of meeting this diffijculty. 
One is to so shut in the paste over both surfaces of the plate that 
it is practically supported at all its parts. 
The other method is to make the metallic 
support contract and expand with the ac- 
tive material. In the last direction the 
Blot and the Sherrin accumulators are said 
to have probably succeeded best. In the 
Blot cell corrugated ribbons of rolled lead 
are wound round a hard-lead former to 
which they are soldered at each end. The 
bundle of ribbons is then sawn in half and 
suspended in a light frame by the soldered 
ends, the other ends being left absolutely 
free to expand both longitudinally and later- 
ally. The weak point in this construction 
would appear to be that in time the ribbons 
which are only 0.5 mm. thick must be eaten 
through and become extremely brittle. In 
the Sherrin cells the positive plates are built 
up of a number of rods consisting of a heli- 
cal core of I-section pasted so as to form a 
cylinder. A helix cut from an ebonite tube 
is passed over this core to increase the thick- 
ness of the layer of paste and to help sup- 
port it. The adjoining figure shows a plate 
in elevation. The slight twisting and un- 
twisting of the core and the ebonite helix 
provides londitudinal contraction and expansion, and holes drilled 
at intervals through the web of the core give lateral springiness. 
This battery was very successful in the Automobile Club’s competi- 
tion. It was the only one which did not fall below the specified volt- 
age (1.7 volts per cell) more than three times during the whole 
competition. It also gave the highest mean energy efficiency of any, 
namely, 70 per cent.—The Electrochem. and Met., March. 





STORAGE BATTERY 
PLATE, 


Tanning by Electricity—An article in which it is said that the 
slowness of the old process of tanning is largely due to the difficulty 
with which the tannin penetrates into the hide. As the penetration 
progresses, the outer part of the hide becomes converted into leather 
and is thereby made impervious, consequently the rate of penetra- 
tion decreases. Groth’s process has been found to shorten the time of 
tanning to a quarter of that necessary when no current is used, and 
the leather is said to be unexceptionable. His apparatus is designed 
to hasten tanning by circulation of the tan liquor as well as by the 
use of electricity. The tan liquor is contained in a tank in which 
is a frame carrying hides, and capable of being moved to and fro or 
rotated so as to bring the hides continuously into contact with fresh 
liquor. Copper electrodes are placed at the side of the tank. For a 
vat holding 1500 gallons a current of not more than 4 amperes is 
used. Another process, consisting essentially in passing a current 
of 12 amperes at 60 volts between electrodes of nickel-plated copper 
through a bath in which tanning liquor was continually circulated by 
a pump, proved to be capable of tanning heavy leather in about six 
days, the product being not inferior to that prepared by the old 
process in 12 months.—The Electrochem. and Met., March. 


REFERENCES. 


Electrolysis of Organic Compounds.—Hewitt.—A continuation of 
his article. In this part he begins to discuss the application of elec- 
trolytic methods upon the organic compounds of the fatty series, and 
starts with hydrocarbons.—The Electrochem. and Met., March. 

Estimation of Metals by Electrolysis—NatHAN.—A continuation 
of his article. After some general remarks he gives brief descrip- 
tions of methods of estimating copper, cadmium, bismuth, manganese, 
lead, silver, mercury, gold, platinum, antimony, tin, arsenic, iron, 
zinc, nickel and cobalt.—The Elektrochem. and Met., March. 
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Electrolysis and Color.—An anonymous article on electrical meth- 
ods of pigment making and dyeing—The Electrochem. and Met., 
March. 

Manufacture of Parabolic Searchlight Reflectors —Cowrer-Cotes. 
—The first part of a very long illustrated article on his electrolytic 
process for the manufacture of parabolic reflectors for searchlights 
and locomotive headlights —The Electrochem. and Met., March. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 


Meter for Four-Wire Three-Phase Systems.—Aron.—An illustra- 
ted description of a meter for such systems, which reads correctly 
for star as well as for delta connection, and is independent of the dif- 
ferences in the load on the three phases. In the adjoining figure, let 
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FIGS. 


I AND 2.—METER. 


A,B,C be the currents in the feeders of the three phases, and E; E: Es 
the ring e. m. f.’s, ¢: é2 és the star e. m. f.’s, in a combined star and 
delta connection as indicated in the adjoining figure, he shows that in 
the general case the power may be expressed by the formula 


W=Aea+Be —C (a+ ¢e:2) 


This formula. is applied in his meter, the arrangement of which is 
indicated in the second diagram. There are three coils, placed side by 
side and supplied with the three currents A, B, C, respectively. Two 
pendulums, bearing voltage coils, are oscillating above the three- 
current coils so that each pendulum is acted upon by two of the cur- 
rent coils. The voltage coil, which is acted upon by the currents A 
and C, is under the pressure ¢:; i. e., the pressure between the phase A 
and the “neutral wire.’ The voltage coil, which is acted upon by 
the currents B and C, is under the pressure es. A modification of 
this arrangement is also described.—Elek. Zeit., March 7. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Wireless Telegraphy.—An illustrated article on Guarini’s wireless 
telegraph experiments in Belgium. Having satisfied himself that 
successful wireless telegraphic communication could be maintained 
between Malines and Brussels on the one hand, and between Malines 
and Antwerp on the other, Guarini has now tested his repeater with 
the object of retransmitting automatically to Antwerp the signals re- 
ceived at Malines from Brussels. Unfortunately, this trial has not 
been eminently successful. Individual letters and signals were re- 
ceived, but some failed to actuate the repeater at Malines, and others, 
although received at Malines, did not register themselves at Brus- 
sels, so that the transmission of actual messages was found to be ab- 
solutely impossible. The apparatus used by Guarini is briefly de- 
scribed. There is also a communication by Poncelet on some details 
of the experiments and especially on disturbing influences of atmos- 
pheric electricity—Lond. Elec., March 22. 


Wireless Telephony.—RUHMER.—An article in which he describes 
a new transmitter and a new receiver for wireless telephony. After 
pointing out that a small current intensity in the “speaking arc” is 
bad for acoustic effects, but very good for the fluctuations of lumin- 
ous intensity used for transmission, he proceeds to dispense with the 
arc altogether, and substitutes for it a chalk or zircon block mounted 
on the telephone diaphragm itself and heated in the usual way by 
means of an oxy-hydrogen flame. The slight vibrations of the tele- 
phone disk suffice to alter the position of the luminous body in the 
flame, and thus to vary its luminosity in a way which is suitable for 
the transmission of speech. At the receiving station the high resis- 
tance of selenium cells has hitherto presented a difficulty. He gets 
rid of it by substituting for the selenium cell a: “radio-microphone,” 
a kind of carbon coherer mounted in the focal line of a parabolic 
mirror. The differences in temperature produced by the impact of 
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the light upon the carbon are sufficient to actuate a telephone re- 
ceiver. He also suggests a bolometer as receiver.—Phys. Zeitt., 
March 2; abstracted in Lond. Elec., March 15. 


REFERENCE. 
Block Signals—Eurenrest.—A long illustrated description of the 
system of automatic electric block signals used on the Southern R’y 
of Hungary.—Elek. Zeit., March 7. 


MISCELLANEOUS. 


Magnalium.—Kaemprer.—An article on alloys of aluminum and 
magnesium, especially Mach’s magnalium, which has. been repeatedly 
referred to in the Digest. The article deals mainly with the mechanical 
properties of magnalium, which is very hard and strong, and can be 
easily treated with tools, as already noticed. It is also said that the 
electric properties of magnalium are now being studied. It has been 
found that its conductivity is considerably higher than that of pure 
aluminum. The specific gravity of magnalium is less than one-third 
that of brass. The prices of equal volumes of brass and magnalium 
are in the proportion of 2 to 3 for large pieces and 1 to 2 for small 
pieces. This difference in the price is due to the high price of mag- 
nesium, which is at present $4.50 per kgr. It is, however, hoped that 
the price of pure magnesium will decrease considerably when the 
demand increases.—Phys. Zeit., March 2. 


REFERENCES, 


Magnetic Separation—Smits.—An illustrated translation in ab- 
stract of his paper on some applications of the Wetherill process of 
magnetic separation. Descriptions are given of the treatment of the 
tailings of the dressing works of Broken Hill, containing a mixture 
of galena, blende and garnet, also of the installation at Lohmanns- 
feld, Germany, where a deposit of ore consisting of galena, siderite 
and blende, with a gangue of quartz and quartzite is worked. The 
siderite contains up to 12 per cent of manganese.—Eng. and Min. 
Jour., March 30. 

REYVAL.—Illustrated descriptions of a 350-kw direct-current dy- 
namo of Mather & Platt; also of a 270-kilovoltamp three-phase alter- 
nator of the Allmanna Svenska Elektriska Aktiebolaget de Vesteras, 
Sweden.—L’Echirage Elec., March 16. 


SO 


New Books. 





BOOKS RECEIVED. 


HANBUCH DER ELEKTRISCHEN BELEUCHTUNG. Von Joseph Herzog 
und Clarence Feldmann. Second edition. Berlin: Julius Springer. 
619 pages, 517 illustration, 5 plates. Price, 16 marks. 

ELextTro INGENIEUR KALENDER, 1901. Von Arthur H. Hirsch und 
Franz Wilking. Berlin: Oscar Coblentz. 173 pages, illustrated, with 
detachable notebook. Price, 2.50 marks. 





A Novel Electric Sign. 





By Orrin E. DuNtap. 


Paul M. Lincoln, of the Niagara Falls Power Company, has been 
experimenting with an electric sign which is the invention of Mr. 
C. E. Skinner, insulation expert of the Westinghouse Electric & 
Manufacturing Company. This sign has been installed in the trans- 
former station of the Niagara Falls Power Company, and promises 
to prove an attractive and weird electrical feature at the Falls. 

There is a very good prospect that visitors to the Pan-American 
Exposition will have opportunity of inspecting it in the full glory of 
its operation, and if so they will view an excellent representation of 
thunder and lightning. Though the invention is classed as an elec- 
tric sign, it also makes thunder and lightning in close competition 
with natural forces, and to hear it and see it is to make a person feel 
like seeking shelter from a storm about to break. Even a change in 
the atmosphere is noticeable, and as the lightning plays in all kinds 
of forms about the letters of the sign and the detonations of the dis- 
charges occur, it is hard to understand that the electric current that 
is feeding the display is controlled in its frightful fierceness by the 
hand of man. 

The invention is suitable for almost any size of sign display, and 
the spectacle at various stages of the operation is well portrayed in 
the accompanying illustrations. The lightning flashes and the peals 
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of thunder are produced by means of large glass condensers charged 
with high-voltage alternating currents. As the current is turned on 
at low potential the sign begins to glow and each letter is surrounded 
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FIG. I.—HIGH-VOLTAGE ELECTRIC SIGN, 


by a violet fringe. Then as the voltage is increased the lightning 
begins to shoot out in root-like formations, twisting, twirling, wrig- 
gling all about the letters, each of the serpent-like streaks being 
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FIG. 2.—HIGH-VOLTAGE ELECTRIC SIGN. 


about a foot long. With the full voltage applied a different spectacle 
is presented, for it is then that the full discharges take place, as 
shown by the long flashes so well pictured about the word “Niagara.” 
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FIG. 3.—HIGH-VOLTAGE ELECTRIC SIGN. 


As each of these full discharges occurs it is accompanied by a report 
that gives the thunder feature to the display, and the roar is truly 
ideal. A more perfect idea of the activity of the display can be 





FIG. 4.—HIGH-VOLTAGE ELECTRIC SIGN, 


gained from the statement that when the sign is receiving the full 
voltage, which is 40,000 to 50,000 volts, there are 250 complete dis- 
charges every second, each of which, as stated, is accompanied by a 
report that is thunder-like. 
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A Residential Lighting Plant on Long Island. 





The illustration herewith shows a complete and well equipped 
power house for a large Long Island country house. Mr. G. A. 


RESIDENTIAL LIGHTING PLANT. 


Barker, the owner of this plant, used a small engine of the Mietz & 
Weiss system for some time for charging storage batteries, running 
fans and pumping, before the present larger installment was made. 
The new engine illustrated is a 10-hp belted to a 120-light generator. 





FIG. I.—DIRECT-CONNECTED 42-INCH PROPELLER FAN. 


The smaller engine is a 2-hp belted to a triple pump of a capacity of 
2000 gallons per hour, pumping water from a number of driven wells 
to a tank located in the tower of the power house about 100 ft. high. 
This engine has also a second pulley belted to a small dynamo. 

The charging of storage batteries is a feature of great importance 
in many cases, as it introduces the electric carriage and electric 
launch. The fuel used in these engines is the ordinary grade of lamp 
oil or kerosene, of legal standard test, and the consumption amounts 
to three-fourths of a pint per actual horse-power per hour. This 
niakes it at once a cheap and safe power. The self-ignition 
in the Mietz & Weiss engine, and its well-known constructional sim- 
plicity assure its reliability even in the hands of untrained attend- 
ants. These engines are fitted with automatic lubrication, an oil well 
at the side of the cylinder connected by copper pipe to sight feeds for 
the cylinder and connecting rod; by the suction of every turn 
of the shaft a small quantity is drawn in through the sight feeds when 
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the engine is in motion. The main shaft bearings are provided with 
oil rings, carrying the oil from a well below the phospher bronze 
bushing to the shaft and returning again, thus furnishing a constant 
and economical system of oiling. These engines are manufactured in 
sizes from 1 to 40 horse-power by Aug. 
Mietz, 128 Mott Street, New York City. 


Electric Propeller Fans. 








The accompanying illustrations shows 
two styles of electrically-driven propeller 
fans manufactured by the B. F. Sturte- 
vant Company, Boston, Mass. This type 
of fan is employed for the movement of 
large volumes of air under low pressures. 
The blades are so formed as to pick up 
the air at the inner edge at slow velocity, 
to move it forward in an axial direction, 
and when well under the influence of the 
blade to discharge it at the maximum ve- 
locity. These fans are driven either by 
engines direct connected, belted or direct- 
connected electric motors. 

Fig. 1 shows a 42-inch fan driven by a 
direct-connected electric motor. The mo- 
tor in the small and medium sizes is of 
the enclosed type, and rigidly held within 
a tripod support, the fan being carried 
upon the extended motor shaft. The mo- 
tor is of the standard Sturtevant make, 
designed for continuous operation at high 
speed without overheating. It is of the 
enclosed type and dust proof. All the motors used for these fans 
can be wound for 115 and 230-type circuits, and some of them for 
500 volts. 

Fig. 2 shows a 72-inch fan driven by a direct-connected 8-pole 
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FIG. 2.—DIRECT-CONNECTED 72-INCH PROPELLER FAN, 


motor. Motors of this design are usually installed upon an inde- 
pendent pedestal, as shown in the cut. They may, however, be in- 
stalled in a manner similar to that shown in Fig. 1. 





Telephone System in a New York Hotel. 





The new Manhattan Hotel, Forty-second Street and Madison Ave- 
nue, New York City, is unexcelled in elaborate and modern labor and 
time-saving devices, and unquestionably one of the most valuable ac- 
cessories to the service is the telephone switchboard system, consist- 
ing of a 100-drop board and telephone. This plant was manufac- 
tured and installed by the Lambert Schmidt Telephone Manufactur- 
ing Company, of 325 Broadway, New York. This system is com- 
mon battery with induction coils in the talking circuit. The method 
of calling from the telephone is by removing the receiver from the 
hook at the telephone station, which automatically raises the line 
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drop at the switchboard, this drop staying in that position until the 
operator at the central inserts an answering plug in the proper line 
jack, when it immediately restores. The operator then throws down 
the listening cam, ascertains the connection desired, inserts the call- 
ing plug in the jack of that number, throws down the ringing key 
connected with this calling plug, and signals the telephone. When 
through talking, the hanging up of the receiver at either station raises 
the clearing-out drop corresponding with the pair of plugs in use, 
and this drop stays in that position until the correct pair of plugs are 
withdrawn. By this method, the operator’s mistakes are reduced to 
a minimum and the handling of the calls becomes extremely rapid. 
In the basement is located the battery closet supplying current for 
the entire telephone system and also an alternating-current motor 
generator for use in signaling the telephone stations from the switch- 
board. The wall telephones are small and compact, consisting merely 
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HOTEL TELEPHONE SWITCHBOARD, 


of transmitter, double pole receiver, polarized ringer and automatic 
switch hook, mounted in a neat hardwood box. The desk telephones 
are of the all-metal portable type. A cut of the 100-drop switch- 
board is shown on this page. 
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Dayton, Ohio, Lighting Bonds. 





N. W. Harris & Co., of New York, offer $400,000 first mortgage 5 
per cent gold bonds of the Dayton Electric Light Company, of Day- 
ton, Ohio, interest payable semi-annually; redeemable at 107% and 
interest after March 1, 1906, Illinois Trust & Savings Bank, Chicago, 
trustee. These bonds are issued to refund an old issue of 6 per cent, 
and are part of the entire issue of $500,000, secured by a closed mort- 
gage, and are of first lien on the entire property of the company. 
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Telephone Booth Fan. 





The accompanying illustrations represent a fan designed by the 
Diehl Manufacturing Company, Elizabethport, N. J., for use in tele- 
phone booths and other places where space is limited. The fan can 
be adjusted to blow in any direction by means of a setscrew on the 
side of the trunnion. The machine can be fastened to the side wall or 
ceiling, or can be used as a desk fan. All that is necessary in any case 





FIGS. I AND 2.—TELEPHONE BOOTH FAN, 


is to fasten the base to the surface, whether the surface be horizontal 
or vertical. These fans are furnished with 9-inch blades and guard, 
and their compactness eminently fits them for the uses for which they 
are intended. 








Electrically Driven Bending Rolls. 





The rolls of the electrically-driven bending machine shown in the 
accompanying illustration, are solid wrought-iron forgings, ar- 
ranged in pyramid form, and have a capacity for bending plates up 
to 12 inches in width and % of an inch thick. 

The lower rolls are geared together while the upper or bending 
rolls is revolved by the friction of the plate in passing through. It 
is adjustable by power to suit the thickness of the plate and the 
radius to. which it is to be bent. It has a hinged bearing at one end 
which may be turned down out of the way, while the other end has 
a long shank extending to a third support, which retains the roll in 
position for the removal of rings or flues. This will be found a 
great advantage in boiler and other shops where plates are to be 
bent to a complete circle. 

Midway between the housings a set of supporting rollers are 





BENDING ROLLS DRIVEN BY ELECTRIC MOTOR. 


placed to give additional stiffness to the lower rolls. For very long 
machines additional sets of rollers are added. 

The machine is firmly tied together by a heavy cast-iron soleplate. 
It is very strongly geared, and all parts are made stiff and sub- 
stantial. Suitable levers and clutches are conveniently placed for 
the quick and easy control of all the operations. The machine is 
driven by an 18-hp reversible, constant-speed Bullock motor. For 
controlling the motor, an automatic rheostat is used to prevent the 
operator from throwing on the full current too quickly and burning 
out the motor. 

The field consists of a circular yoke of special steel. While par- 
ticular attention has been given to a reduction in weight, it has not 
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been at the sacrifice of efficiency. The pole pieces, built up from 
soft sheet steel of the highest magnetic quality, are securely bolted 
to the yoke. The shape of the punchings are such as to produce a 
saturated pole face, and this feature, coupled with carefully pro- 
portioned windings, is largely responsible for the sparkless opera- 
tion of the motor, and is a feature greatly appreciated by engineers. 

The field coils are machine wound and carefully insulated. The 
shunt and series coils of compound wound machines are separately 
wound. The coils are slipped over the pole before it is bolted to 
the yoke, and, should it be necessary, are readily removed. The 
armature core is built up from thin, carefully annealed sheet steel, 
possessing a high magnetic permeability. These disks are again 
annealed and then japanned. They are mounted upon the shaft and 
held firmly together by malleable iron end plates. 

The windings, which are let into slots provided in the periphery 
of the armature core, are made of either copper bars or wire as best 
suits the requirements. The coils are machine formed, and after 
being formed are thoroughly insulated with mica and other high- 
grade insulations. They are then baked in steam-heated forms 
while under pressure, which removes all moisture and produces a 
perfect and very compact coil. The result is a coil that is less liable 
to be injured than when produced by the ordinary method and one 
which requires no further insulation when placed in position on the 
core. The coils of armatures are held in position by wedges of 
hard, thoroughly dried wood, driven into notches provided near the 
top of the slots. 

The commutators are built from drop-forged bars of pure lake 
copper, with selected mica insulation. They possess great durability 
and have an exceptionally even wearing surface for the brushes. 

The brush holder is simple and highly efficient. It is of the re- 
action type; no adjustment of the brushes is necessary, and when 
they are once set the motor will operate in either direction without 
sparking and under all variations of load. 


Searchlights in the New York Fire Department. 





The New York Fire Department has been for some time past ex- 
perimenting with powerful searchlights, as aids to fighting fires. Two 
engines at the Marion Street Station are now equipped with the 





NEW YORK FIRE DAPARTMENT SEARCHLIGHT. 


latest and improved type of searchlight. Each engine carries two 
lights, one with a Mangin mirror and the other with a silvered cop- 
per reflector, both having the same diameter of 16 inches. Both types 
have automatic lamps, with horizontal feed carbons, and they are 
identical in construction. The cases and stands are nickel plated. 
The mirror light is used for long distances, and is fitted with a 30 
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deg. divergent lens, so arranged that the beam may be spread verti- . 
cally or horizontally, as required. The reflector light throws a spread- 
ing beam for use at a short range. Each engine carries an extra 
standard, which can be placed on the street or at any point where the 
light is wanted. Either of the lights on the engine can be unshipped 
and placed on this standard, and the light is immediately available 
for use. The current required by the two searchlights is about 70 
amperes, and is generated by a very compact electric plant carried by 
each engine. 

These new searchlight fire engines were given their first trial at 
practical fire fighting on the evening of April 1. Chief Croker says, 
as a result of the tests, that they are much better than the earlier ex- 
amples. They give a more powerful and steady light, are more to be 
depended on, and the men find them much easier to manipulate. 

The accompanying cut shows the apparatus. The engines were 
built by the La France Engine Company, Elmira, New York. The 
electric plants were constructed by the Bullock Electric Manufactur- 
ing Company, and the searchlights were from the works of Charles 
J. Bogue, 213 Center Street, New York. 





Tool-Room Lathe. 





The accompanying illustration represents a 13-inch “Star” tool- 
rcom lathe with power cross feed. The head stock is the improved 
web pattern, with hollow spindle made from crucible steel forging, 
and has phosphor bronze bearings. The centers are of standard 
taper, 14 inch to the foot, and the cone pulleys give eight changes of 
speed. The tail stock is of an improved curved pattern, which will 
allow the combined rest to swing around parallel with the ways and 
over the base of the tail stock with room to operate a feed screw 
handle. It is provided with an adjustable side movement for turn- 
ing tapers and is locked in position in such a manner as to render it 
stiff and rigid. The carriage is provided with “T” slots for bolting 
on the angle plates, etc., and has a long bearing on the ways. It has 
a cam-locking device for locking it to the bed when using the cross 
feed. The power is transmitted from the spindle to the feed rod by 
gears, and is arranged with three different changes of speed, which 
changes can be instantly effected without stopping the machine. Both 
cross and longitudinal feeds can be operated independently or in 
combination, as desired. The improved tool post excludes all dirt 
and chips and admits of a quick, easy and secure adjustment of the 





TOOL-ROOM LATHE, 


tool. The rack, small screws and all working screws are made from 
steel, and all parts liable to be bruised are case hardened. This 
lathe can be furnished with plain, compound or raise-and-fall rest, 
also taper and drawing-in chuck attachments. In many other re- 
spects the machine has been greatly improved by the manufacturer, 
the Seneca Falls Manufacturing Company, Seneca Falls, N. Y. 
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NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—Call money closed at 24@ 
2 per cent. Time money was easy and abundant at 3% per cent for 
30 to 90 days, and 344@4 per cent for longer periods. A feature of 
the week was the willingness of lenders to accept the new United 
States Steel stocks as collateral. The Stock Exchange was closed 
on Friday and Saturday on account of the Easter holidays. During 
the four business days, however, there was great activity and sen- 
sational advances, in which the granger railroad shares and the 
stocks of the new United States Steel company figured prominently. 
The volume of trade was phenomenal, the aggregate number of 
shares sold being 7,190,336, and the speculative spirit seemed to run 
to extremes. The presence of the public as buyers of securities was 
on a larger scale than for years past, but, on the other hand, the 
manipulation was of a most open kind and conducted with a degree 
ct skill that has never been equaled. The new steel stocks, which 
were admitted to the Exchange week before last have been skill- 
fully handled, and on Monday and Tuesday 400,000 shares or more 
changed hands with an advance in quotations to 97% for preferred 
and 49% for the common. The other steel stocks were all strong. 
There were no important changes in prices of electric or traction 
securities, excepting Western Union, which closed with a net loss 
of 3 points. The share transactions were about the normal, being 
35,800 for the week. General Electric was quiet and little attention 
was given to the stock, which closed with a net loss of 34 points; the 
total number of shares sold was 4000. Business in the two main 
traction stocks was somewhat diminished as compared with that of 
the previous week, the sales of Metropolitan being 44,380 shares. The 
price of the latter, however, was firmly maintained and the clos- 
ing quotation was % of a point higher than that of the week before. 
Brooklyn Rapid Transit lost %4 of a point, the number of shares 
sold being 91,000. American Telegraph & Cable gained 2 points, and 
Commercial Cable attracted unusual attention, closing the week at 
175%, a net gain of 834 points since the last quotation. In the mar- 
ket for outside securities American Bridge showed considerable 
strength toward the close of the short business week, which, however, 
subsided at the end, the common closing at 49%, and the preferred at 
105%. Copper stocks were*moderately active. Electric Boat broke 
sharply at the close, when 500 shares sold at 23 and later 500 at 22. 
Following are the closing quotations on the four principal exchanges 
at the close on Thursday, April 4: _ 





NEW YORK. 

. : Mar. 30. April 6. Mar. 30. April 6. 
General Electric........ 217 216% Electric Vehicle......... 13 10 
Brooklyn Rapid Transit. 83 82% Electric Vehicle, pfd.... 25 20 
Metropolitan Street Ry..166% 167 CRIME COE is niy vn. v lo 0S 2 _- 
American Tel. & Cable.. 97 99 Illinois Elec. Veh. Tran.. 1 1% 
Western Union Tel..... 96 93 Hudson River Tel...... 120 120 
American Dist. Tel..... -- 36 N. BE. Elec. Veh. Tran... ai — 
Commercial Cable....... _ 175% N.Y. Elec. Veh. Tran... 3% ‘ 
EAOCtGiC PORE cones est 24 20 Tel. & Tel. Co. of Am... 6 6 
Electric Boat, pfd....... 51 50 ee Sue IS FS Te sacs 178 170 


Electric Lead Reduc’n... 4% 4% 
BOSTON. 


Mar. 30. April 6. Mar. 30. April 6. 


New England Telephone... — 141 Erie Telephone.......... 49% 50 

Mexican Telephone...... % 3% General Electric, pfd... — —- 

Westinghouse Electric... 62% 62* Pan. ‘TOL. Me WGls sane ss 58 167% 170 

Westinghouse Elec., pfd. — - Boston Electric Light... — 250* 
PHILADELPHIA. 


Mar. 30. April 6. Mar. 30. April 6. 
69 


Electric Storage Battery. 72 Philadelphia Electric.... 5% A, 
Elec. Storage Bat., pfd.. 74 70 Pa. Electric Vehicle.... i4 % 
Elec. Co. of America.... 8% 8% Pa. Elec. Veh. pfd.... 4 %* 
General Electric Auto... — -- Am. Railways.......<0+ 39% 4! 
CHICAGO. 

Mar. 30. April 6. Mar. 30. April 6. 
Chicago Edison......... 154 154 Chicago Telep. Co....... 220 220 
Chicago - City Ry... .secees 260 260 Union Traction......... 16 16 
National Carbon......... 15% 153% Union Traction, pfd..... 56 56 
National Carbon, pfd.... 82 83 Northwest Elev. Com... 40 40% 


* Asked. 


A McMILLIN CONSOLIDATION.—A circular was issued by 
Emerson McMillin & Co. this week to the stockholders of the West- 
ern Gas Company, of Milwaukee, the Grand Rapids Gas Light Com- 
pany, of Michigan, the Madison Gas Light Company, of Wisconsin, 
and the St. Joseph Gas Company, of Missouri, inviting them to con- 
solidate their interests by exchanging their shares for the common 
and preferred stock of a new company, which may be known as the 
American Light & Traction Company. The circular was signed by 
Emerson McMillin, who was a prominent stockholder in the East 
River Gas Company, now a part of the Consolidated Gas Company; 
Anton G. Hodenpyl, Philip Lehman, George P. Sheldon, Willard 


E. Case, Warren W. Foster, S. R. Bertron and W. F. Douthirt. 
The Trust Company of America has been named as a depository of 
the stock certificates. The consolidation plan, however, contem- 
plates the ultimate absorption of a number of other gas companies, 
including the Binghamton Gas Works, the Columbus Edison Com- 
pany, the Detroit City Gas Company, the Jackson Gas Company, of 
Michigan; the Laclede Gas Company, the Denver Gas & Electric 
Company, the Southern Light & Traction Company, of San Antonio; 
the Consolidated Gas Company, of New Jersey: the Jacques Cartier 
Water Power Company, of Quebec, and the Winnebago Traction 
Company, of Oshkosh. The circular issued to stockholders of the 
four companies to form the new company states that the plan will 
include only such stock as is deposited before April 30, and after 
that date acceptance of stock will be made at the discretion of the 
committee. 

CHICAGO ELEVATED BONDS.—Extension bonds to the 
amount of $5,000,000 were authorized at a special meeting of stock- 
holders of the Metropolitan Elevated Railroad on April 8. The 
bonds will bear 4 per cent interest, be dated Feb. 1, 1901, and run until 
Aug. 1, 1938, expiring the same time as the first mortgage bonds. 
The new issue is a first lien on the extensions which may be made 
from time to time, and a second lien upon all the other property of 
the company. The issue was authorized by a vote of 136,073 shares 
out of a total of 165,000 outstanding, the vote being unanimous. 
The new bonds will be subject to redemption at 105 on any interest 
day, Feb. 1 or Aug. 1, on four weeks’ notice. It is proposed to issue 
approximately $1,500,000 to pay for the two extensions in immediate 
ccntemplation. These are extensions of the Garfield Park line from 
West Forty-eighth Avenue to West Fifty-second Avenue, distance 
one-half mile, and on the Douglas Park branch from the present 
terminus to West Fortieth Avenue, 1.85 miles. The balance will be 
reserved for further extensions which may be settled on from time 
to time. 

CINCINNATI LIGHTING CONSOLIDATION.—It is under- 
stood that the consolidation of the various lighting companies of Cin- 
cinnati will be on the basis of the earning capacity of the companies, 
aud the new stock will be calculated upon as a 4 per cent dividend 
security. The present capital of the Cincinnati Gas Company is 
$0,500,000, and it is paying 8 per cent, and believed to be earning a 
little in excess of that. Then the stockholders of the Cincinnati Gas 
Company will receive two shares of the new stock for one of the old. 
The earnings of the Edison Company are estimated at 6 per cent, and 
the present stockholders will receive 114 shares of the new stock 
for one of the old. The capital of the new company is expected to 
be $30,000,000, the additional capital being used to purchase the 
smaller lighting plants distributed over the city. 

NEW YORK ELECTRIC VEHICLE TRANSPORTATION.— 
At the stockholders’ meeting of the New York Electric Vehicle 
Transportation Company the retiring beard of directors was re-elec- 
ted, with the exception of Robert McAllister Lloyd, who was replaced 
by G. Herbert Condict. No financial statement was issued. The 
board of directors will meet soon. It is expected that the present 
officials will be re-elected. 

GENERAL ELECTRIC.—It is persistently rumored that an offer 
will be made to General Electric preferred stockholders allowing 
them to convert their stock into common stock at par. This will 
be done before the restitution of capital (the 40 per cent by which 
capital was cut down in 1898) is made. Both operations, however, 
will be carried through in the near future. This week General Elec- 
tric has gone above 230. 

TELEPHONE STOCK INCREASE.—The Central New York 
‘'elephone & Telegraph Company, of Utica, N. Y., has filed with the 
Secretary of State a certificate of increase of its capital stock from 
$800,000 to $1,000,000. The company has a paid-in capital of $8o00,- 
ooc and debts and liabilities of $210,961. 

DIVIDENDS.—The Cincinnati Edison Electric Company has de- 
clared the regular quarterly dividend of 1% per cent, payable April 1. 


~ Commercial Intelligence. 


WEEK IN TRADE.—In trade circles last week there were no 
particularly noteworthy activities in evidence. Reports, however, 
indicated continued improvement. Spring trade has been good, al- 
though the weather has not been altogether helpful. In discussing 
the general situation, Bradstreet’s says that the testimony as to ex- 
pected great activity in building this year is well-nigh unanimous, 
and the strength of building materials is a natural reflection thereof. 
The textile trades continue a source of some discouragement to manu- 
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facturers. The iron and steel trade conditions are very satisfactory, 
from the standpoint of the seller; the demand is large; prices are 
strong and in raw and finished lines the outlook is regarded as very 
satisfactory. Mills are accepting contracts for the closing months 
of the year, and there is every indication that 1901 will surpass all 
records in the quantity of pig iron consumed by the manufacturers. 
As regards the cereal crops, reports indicate that the weather condi- 
tions, except in the Northwest, have been rather unfavorable to plant- 
ing and to ground preparation. This is particularly true in the South, 
where cotton planting is retarded. Bradstreet’s reports the number 
of failures for the week as 188, against 189 the week previous and 182 
in the same week last year. Only twice in 19 years have the failures 
for the first quarter of the year been smaller in number than they 
are this year. However, while failures are more numerous this year 
in the first quarter than for two years past, the damage resulting 
therefrom—in other words, the liabilities of failing traders—are con- 
siderably smaller. Assets show a rather similar shrinkage, but it is 
worth mention that they are the smallest reported in a like period 
since 1882, 19 years ago. The unfavorable side to the latter showing, 
however, is that the percentage of assets to liabilities—in other words, 
the salvage—is only 45.3 per cent this year, against 49.7 per cent in 
1900, 46 per cent in 1899, and 53.8 per cent in 1808, this pointing, on 
the one hand, to a steadily decreasing margin of possible recoveries, 
and, on the other, to the fact that this year more than for many years 
past the failure reported is really and absolutely a failure. 


VICKERS SON & MAXIM.—At the annual meeting of this com- 
pany at Sheffield, the chairman (Mr. T. E. Vickers) presiding, in 
moving the adoption of the report, referred to the statements which 
had been made as to a supposed amalgamation with certain Ameri- 
can companies, and stated that they had never any intention of pro- 
posing any amalgamation whatever. They had, however, been in 
negotiation with some American firms with a view to getting the com- 
pany’s system of ordnance manufactured there on a scale commen- 
surate with its importance. So far, the terms offered had not been 
such as they could accept, but they had not abandoned their inten- 
tions. They had acquired, on favorable terms, the sole European 
rights for the train-lighting system of the Consolidated Railway 
Electric Lighting & Equipment Company, and for the Holland sub- 
marine boat. The construction of five of these boats for the British 
Government was far advanced at the Barrow works. The dividend 
was 20 per cent. At an extraordinary general meeting of the com- 
pany subsequently held, the capital was increased to £3,700,000 by 
the creation and issue of 200,000 new ordirary shares of £1 each, 
ranking for dividend from the 1st of January last. It was agreed 
that the new shares be offered in the first instance to the shareholders 
at the rate of one new share for every ten old shares held, the price 
of issue being 50s. per share. 


THE NEW YORK GLUCOSE COMPANY has just let some ad- 
ditional contracts for the equipment of its plant at Shady Side. The 
most important contracts have been awarded to the Stilwell-Bierce 
& Smith-Vaile Company, of Dayton, Ohio, through its New York 
office. The corn oil machinery recently ordered from the Ohio con- 
cern called for equipment having a daily capacity of 20,000 bushels. 
This installation is to be increased so as to be capable of handling 
4,000 bushels a day. The pump contract has also been alloted to the 
Stilwell-Bierce Company. The contract requires no fewer than 75 
pumps, principally triplex equipments, varying in capacity from 5000 
gallons to 3,000,000 gallons a day. This order, which is valued at 
upwards of $50,000, is said to be one of the largest ever given for 
this type of pump. The contracts pertaining to the electrical equip- 
ment of the Glucose plant will be decided upon within the next few 
days. It is anticipated that fully $150,000 will be expended. 


A BIG WIRE PLANT.—It is announced that the largest insulated 
copper wire plant in the United States is to be established in Newark 
by a company which is being organized with a capital of $10,000,000. 
The works are to employ between 3500 and 3600 persons, and are to 
be somewhere along the Passaic River. “By a new process that is 
to be used wire is to be made that will carry as high as 100,000 volts. 
The present limit, under existing processes, is 25,000 volts.” Much 
secrecy is maintained as to the identity of the promoters of the new 
enterprise, but it is said their names will be known in a few days. 
Three of the principals, it is said, are interested in the United States 
Steel Corporation. 

S. OSHIMA, the Director-General of the Japanese Government 
Steel Works at Tokio, has returned to Japan after placing initial 
contracts aggregating some $70,000 for various labor-saving devices 
manufactured in this country. The contract calls for rail drillers, 
punchers, rivetters, lathes, drill presses and other machine tools. It 
was secured by Manning, Maxwell & Moore. All this machinery is 
ts be operated by electricity. The electrical contract, valued at 
nearly $250,000, and comprising a large number of motors, generators, 
turbine wheels, etc., was awarded to the Siemens-Halske Company, 
of Berlin. Very shortly after Mr. Oshima’s arrival in Japan several 


other substantial contracts for machinery, etc., will be given out. 
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BELL TELEPHONE OUTPUT.—The American Telephone in- 
strument statement for the month ended March 20 shows: 


Igor. 1900. 1899. 1808. 
Gross output ....... 76,751 65,878 67,033 28,909 
POMNNOE cccccvecess 37,517 20,664 13,530 15,737 
Net output .......... 39,234 45,214 53,503 13,172 

Since Dec. 20: 

Gross output ....... 216,109 183,003 162,844 80,667 
DEE os.5 06a eeee-e 89,427 63,004 41,725 38,568 
ING DULIUE oivciscvces 126,682 119,959 121,119 42,000 
Total outstanding ...2,079,498 1,700,464 1,246,365 961,220 


THE CASTNER ELECTROLYTIC ALKALI COMPANY, of 
Niagara Falls, N. Y., has given the contract for the construction of 
the proposed addition, to Wentworth & Taylor, of Niagara Falls. 
This extension will be built to the east of the present alkali works, 
and will occupy a large space. There will be two brick buildings, 
each 200 ft. long by 300 ft. wide, separated by an alleyway. These 
buildings will be three stories high, and of mill construction. When 
completed the plant will be the largest on the lands of the Niagara 
Falls Power Company. The cost will be about $250,000. It is ex- 
pected to have the new plant in operation the latter part of the year. 


ENGLISH CONSOLIDATION.—By a cable dispatch from Lon- 
don of April 3, the formation is announced of an electrical engineer- 
ing combination, comprising the Thames Iron Works, Siemens, 
Mather & Platt and Brush companies, which the authority was con- 
vinced would hold its own against German and American combina- 
tions. They had prepared designs for the electrical equipment of 
the Metropolitan district, the Great Northern and the City railways. 
They had schemes in hand for railways from Northeast London to 
London Bridge, and from London Bridge to Piccadilly. 


THE NATIONAL CONDUIT & CABLE COMPANY, of New 
York City, has secured a contract from Robert W. Blackwell & Co., 
Limited, of London, for the furnishing of several million pounds of 
copper wire, which will be utilized by various English traction ¢om- 
panies for whose equipments the Blackwell concern have been allotted 
the contracts. The wire will be manufactured at the National Com- 
pany’s new plant at Hastings-on-Hudson, some particulars of which 
recently appeared in the ELEctRICAL WorLD AND ENGINEER. 


BALL ENGINE ORDERS.—Among recent installations by the 
Ball Engine Company, Erie, Pa., of engines for electrical purposes, 
are the following: Pennsylvania Railroad shops, Altoona, Pa., one 
450-hp engine, direct connected to alternating generator, running in 
parallel; George Wiedemann Brewing Company, Newport, Ky.; two 
go-hp direct-connected engines; the County Hospital, Denver, Colo., 
one 150-hp direct-connected engine. 


MARINETTE IRON WORKS, of Marinette, Wis., have lately 
supplied a 125-hp engine for direct connection to a Western Electric 
generator in the Bennett Building, Pittsburg; also one for the Press 
Publishing Company, of 100 horse-power. They have also received 
recently an order for two 125-hp engines from the Gazette Publishing 
Company, of Pittsburg. 

WORK IN NEW ZEALAND.—Mr. R. M. Macdonald, managing 
director of the Christchurch Tramway Company, Limited, New Zea- 
land, states that they are getting estimates for an electrical power 
transmission plant for that city. The generating plant will be dis- 
tent about 30 miles. The head works provide for go ft. fall and up 
to 1000 cubic feet per second of water in the head race. 

THE THRESHER ELECTRIC COMPANY, of Dayton, Ohio, 
has been incorporated under the laws of the State of West Virginia, 
with an authorized capital of $600,000, for the manufacture and sale 
of all kinds of electrical machinery and appliances. Plans are being 
prepared for extensive shops, with a complete equipment, affording 
the most approved facilities for manufacturing and testing. 

BIDS WANTED.—The Bloomfield, Ind., Electric Light, Heat & 
Power Company is inviting private bids for a complete electric light 
equipment and steam plant, to be filed on or before April 12. The 
company calls for two boilers, boiler feeder, feed-water heater, one 
200-hp engine, belting, dynamo, alternator and a complete line equip- 
ment. Messrs. E. H. Duggan and J. E. Meredeth may be addressed. 

SKINNER ELECTRIC SIGN.—A company has been formed to 
promote the Skinner electric sign, a description of which appears in 
at other part of this issue. The officers are Paul M. Lincoln, presi- 
dent; C. E. Skinner, vice-president, and W. E. Skinner, secretary, 
treasurer and manager. 

THE RUSSELL-TOMLINSON ELECTRIC COMPANY, man- 
ufacturers of telephone apparatus, is removing its entire plant to 
Danbury, Conn., where it will have a factory capacity about twice 
the size of its present facilities at Milford. 

THE AMERICAN BRIDGE COMPANY will furnish the crown 
agents for the colonies of Great Britain the steel work for two deck 
plate girder spans, and for strengthening two other bridges on the 
Jamaica Government Railway, West Indies. 
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General Hews. 
THE TELEPHONE. 








OTTAWA, ONT.—A movement is on foot to connect Bala, Port Carling and 
Bracebridge, Ont., by telephone. 


HILLSBORO, OHIO.—The Hillsboro Telephone Company has been in- 
corporated with $10,000 capital stock. 

BELLEVILLE, ILL.—The Farmers’ Telephone Company has applied for a 
franchise to do business in St. Claire County. 


SOUTH MILWAUKEE, WIS.—The Southwestern Telephone Company has 
been refused a franchise to install an exchange. 


ROME, GA.—A telephone ordinance has been passed and extensive im- 
provements will be inaugurated by the Southern Bell. 


DAVILLA, TEX.—The Davilla Telephone & Improvement Company is ex- 
tending its toll lines throughout this section of the State. 


JACKSON, OHIO.—The Jackson County Telephone Company has been in- 
corporated to build an exchange with toll lines in this county. Capital stock, 
$50,000, 


JEFFERSON CITY, MO.—Statement of increase of capital stock from $2,- 
000,000 to $4,000,000 was filed by the Bell Telephone Company of Missouri 
last week. 


CHARLOTTE, N. C.—The Wilson & Tarboro Telephone Company, of North 
Carolina, W. P. Mercer president, has applied for an increase in capital stock 
from $10,000 to $25,000. 


THIBODEAUX, LA.—There is an excellent field for a telephone system in 
this section. Further information on this subject may be obtained by address- 
ing Mr. L. H. Lancaster, of this place. 


SPARTANSBURG, S. C.—The city council has decided to grant a franchise 
to the American Bell Telephone Company to place its wires and poles in the 
city, thus giving long distance connections. 


WARSAW, IND.—The Commercial Telephone Company, of this city, will ex- 
tend its lines throughout the county and give the farmers the same service as is 
given to the city people and at the same rental. 


ATHENS, OHIO.—The Union Telephone Company, of this place, has in- 
creased its capital stock from $15,000 to $50,000. The system will be improved. 
A. B. Allen is president and D. Edwards secretary. 


BLACK RIVER FALLS, WIS.—At the annual meeting of the Central Wis- 
consin Telephone Company, H. A. Bright was elected president; Charles Sichler, 
vice-president; E, A. Miller, treasurer, and M. F. Smith, secretary. 


CLEVELAND, OHIO.—General Manager Mark Davis, of the Cuyahoga Tele- 
phone Company, has offered positions to striking linemen of the Bell Company 
at Wheeling, W. Va. The local concern has an immense amount of construction 
work on hand. 


PORTLAND, ORE.—The Western Union Telegraph Company recently with- 
drew its opposition to the business license imposed by the city of Portland, and 
through its local manager, paid into the city treasury the amount due for the 
past six months. 


PITTSBURG, PA.—The Hotel Schenley, of this city, has recently installed 
the telephone call system, and now 300 telephones are in daily use between 
the guests and the hotel clerk. A similar system is shortly to be adopted by 
the Hotel Henry. 

MINNNEAPOLIS, MINN.—The local telephone exchange of New Paynes- 
ville, Minn., with thirty or forty telephones in service, was sold on March 30 to 


Mr. D. N. Tollman, of Willmas, Minn. The exchange was put in and owned by 
Mr. A. F. Knebel. 


CHARLOTTE, N. C.—The sale of the Queen City Telephone plant at Char- 
lotte to the Curtis Syndicate of Newark, N. J., has been confirmed legally and 
Mr. J. E. Taylor has been appointed manager. The Curtis Syndicate pays 
$23,000 for the plant. 


CINCINNATI, OHIO.—The employees of the Cincinnati & Suburban Tele- 
graph Association have presented the family of the late Captain George N. 
Stone a handsome memorial tablet. The tablet bears a portrait of the late 
general manager with an appropriate inscription. 


SAN FRANCISCO, CALIF.—The Moulton Automatic Telephone Company 
was recently incorporated, with Sonora, Tuolumne county, Calif., as the prin- 
cipal place of business. Directors: W. O. Doxie, P. M. Keefe, M. S. Sanford, 
W. S. Griffith and J. P. O’Brien. Capital stock, $50,000. 


LIBERTY, NEB.—The Liberty Independent Telephone Company has organ- 
ized with a capital stock of $5,000. Sixty telephones have been let and the 
routes laid. The officers are: President, George Sutter; Vice-President, C. D. 
Matthews; Secretary, R. T. Moore; Treasurer, G. L. Meissner. 


PORTLAND, ME.—The Dirigo Telephone Company has obtained permis- 
sion from the Board of Aldermen to do business in this city. For three years 
this company has been trying to get a foothold in Portland, but its endeavor 
has heretofore been defeated by the New England Telephone Company. 


ELKHART, IND.—The Home Telephone Company, of this city, has been 
compelled to order a new switchboard. The present capacity of the old board 
has been exceeded by over 30 orders. This company under present manage- 
ment is furnishing one of the most efficient independent services in the State. 


CORYDON, IND.—The Independent Telephone & Telegraph Company, 
which was granted a right of way over the public highways of Harrison town- 
ship, has commenced work. It will build a long distance toll line between 
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Corydon and Louisville to connect with the new long distance line to Indian- 
apolis, 


ROCHESTER, IND.—Arrangements have been made whereby Charles R. 
Stevenson, of this city, has obtained possession of the telephone toll line to 
Momenee and Kankakee, Ill. This will form the nucleus of a system covering 
Wabash and adjoining counties, thus giving a through independent line to 
Chicago. 


NEW PRAGUE, MINN.—The New Prague Telephone Company is making 
preparations for the addition of twenty new subscribers to its system. It now 
has seventy-two subscribers and a switchboard capacity of 100 drops, using the 
Stromberg-Carlson central energy system. Mr. S. A. Vopatek is president of 
the company. 


NORWALK, OHIO.—The Huron County Telephone Company, which does 
business in Huron, Sandusky, Seneca, Crawford and Erie counties, operating 
600 telephones and 50 miles of toll wire, has been sold to T. H. Knapp and 
C. R. Callaghan, of Bellevue. The new owners will make many improvements 
and extensions. J 


LEBANON, IND.—As previously announced, the Independent Telephone 
Company, of ,this city, has granted the Co-operative people free service. The 
franchise that forbids the consolidation of the two Thorntown companies has 
been adjusted. Patrons of the Lebanon company now have free communica- 
tion with all the surrounding towns. 


MT. VERNON, ILL.—At a meeting of the stockholders in the Tricounty 
Telephone Exchange Company, held in Tamaroa, Ills., last week, J. M. Dycus, 
of Blissville; J. D. Norris, of Bald Hill; William Ellis, of Elk Prairie, and 
Charles H. Judd, of Moore’s Prairie, were elected directors to represent Jefferson 
county on the board. It was voted to increase the capital stock of the company 
from $10,000 to $15,000. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Company has re- 
ceived the first contract from the department of public safety of the local 
municipality for the installation of a number of telephones to be used by the 
police and fire alarm system. This is considered quite a victory for the new 
company, and it shows that it is gradually gaining a firmer footing as a com- 
petitor of the Bell company. 


PITTSBURG, PA.—The United Telephone & Telegraph system of Phila- 
delphia has completed the purchase of the Altoona Phoenix Telephone Com- 
pany. The latter will be immediately connected with the lines of the com- 
panies in Montgomery, Chester, Delaware, Lancaster, Lebanon, Northumber- 
land, Montour, Columbia, Union and Lycoming counties, which also belong 
to the Philadelphia syndicate. 


MARION, IND.—The Indiana Pipe Line, which operates a private telephone 
line between its pumping stations in Indiana and Ohio, has offered a large 
reward for the arrest and conviction of the parties who stole several miles of 
wire from its line near Warren. Wire thieves robbed the Long Distance Inde- 
pendent Line near Wabash of nearly a mile of copper wire about three weeks 
ago, and a reward is out against them also. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Company a few 
days ago purchased the stock of the Home Telephone Company, and it is now 
connecting its local lines with the Home Company’s systems at Wilkinsburg, 
Verona, New Kensington, Oakmont and Parnassus. This is the first step the 
Pittsburg & Allegheny Company has been.able to take in the direction of get- 
ting control of some of the independent lines outside of the city, which has 
long been recognized as a necessity for its success. 


WABASH, IND.—The United Telephone Company has bought the copper 
wire for its extension from Huntington to this city eighteen miles, and Dr. 
Blont, president of the Home Company, this city, has closed a contract with the 
New Telephone Company, of Indianapolis, for a new copper metallic circuit 
from Wabash to Marion. This will make the third line of the company between 
this city and Indianapolis, the two lines now in service being overcrowded. 
The new line will be devoted to Indianapolis business exclusively. 


WABASH, IND.—The competition which has prevailed for years between the 
Bell and the local Independent Telephone Company has taken an unexpected 
turn. Notices were served by the members of the Merchants’ Association on 
the Bell Company to remove their instruments by April 1. The tradesmen say 
they cannot afford to support two exchanges and want one to withdraw. They 
have agreed to support the home company. The Bell Company officials say that 
this movement makes no difference, as they will remain in the field. 


FRANKFORT, IND.—The complications of the Central Energy Telephone 
Company, of this city, and the financial difficulties were somewhat added to 
during the week by the filing of labor liens against the plant by workmen. Mr. 
Murphy had succeeded iin staving off the suit brought by the Chicago company, 
and was not expecting a strike by his workmen. An effort is being made to 
secure money and discharge the debt. It is said the Bell Company has reduced 
the rate so low that the Central Energy Company has little chance to make ex- 
penses. 


CLEVELAND, OHIO.—Judge James M. Thomas, president of the Inde- 
pendent Telephone Association, and general manager of the United States 
Telephone Company, has for some months been conducting negotiations with 
the city council of Kansas City, Mo., with a view to establishing an independ- 
ent exchange in that city. The city authorities demanded that a cash guar- 
antee of $50,000 be put up as security that the plant will be built. This has 
been agreed to by Judge Thomas and his associates. It was also demanded 
that the promoters guarantee not to sell out to the existing company, and this 
has also been agreed to. The independent people also agree to reduce exist- 
ing rates 50%, and there is every reason to believe the franchise will be granted 
in the near future. It is stated that J. J. Heim, of Kansas City, will be the 
largest stockholder in the company and that A. M. Kellogg, the Chicago tele- 
phone manufacturer, will also be interested. The other stockholders. will be 
Cleveland, New York and Chicago capitalists. 
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ELECTRIC LIGHT AND POWER. 


GONZALES, TEX.—The new Gonzales cotton mills at Gonzales will re- 
ceive sealed proposals for a power plant for a new mill until April 16. 

OTTAWA, ONT.—Mr. J. M. Harris, of the Recco mine, Sandon, British 
Columbia, purposes establishing an electric light and power plant at Three Forks, 
B. C. 

CLEVELAND, OHIO.—M. A. Bradley is preparing plans for a seven-story 
power building for the business section of the city. It will have an independent 
power plant. 

OTTAWA, ONT.—The City Council of Vancouver, British Columbia, has de- 
cided to grant a franchise to the Stave Lake Power Company to supply light and 
power within the city. 

CHARLOTTE, N. C.—The D. A. Tompkins Company, of this place, has in- 
stalled a 1,500-light dynamo and 125-hp automatic engine for the Monahan 
Cotton Mills, Greenville, S. C. 

GALION, OHIO.—The first annual report of the Galion municipal lighting 
plant is a pleasant surprise. During the past year the actual cost of maintaining 
lights was $23.57 each per year. - 

NORFOLK, VA.—The board of electrical control has practically decided 
that the city shall own the subways for underground wires, and that the sub- 
ways should be leased to the users. 

SAN FRANCISCO, CALIF.—The Chainman Company, of Ely, White Pine 
county, Nev., recently sold out all of its holdings to the Chainman Mining & 
Electric Company for the sum of $150,000. 

STRASBURG, OHIO.—The Strasburg Electric Company has been incor- 
porated by Thomas Kempt, E. P. Hopizky, G. A. Meyers, Jacob Denzer, Jacob 
Boyer and J. C. Schultzbach. Capital stock, $10,000. 

OTTAWA, ONT.—The Legislature of Nova Scotia will be asked to give the 
town of Yarmouth, N. S., authority to borrow $10,000 for the purpose of in- 
stalling an electric light plant to be operated and owned by the municipality. 

PARIS, TEX.—Negotiations have been perfected by which the newly organ- 
ized street railway company becomes the purchaser of the electric light plant of 
this city. Ffity thousand dollars’ worth of improvements will be made on the 
electric light plant at once. , 

INDIANAPOLIS, IND.—Contracts have been let for a new electric power 
plant in this city in the new “Century Building.” The building will cover 
a quarter of a square, and be seven stories high. The purpose is to supply 
small and large manufacturers with space and power. The Schmidt Bros. are 
the owners of the plant. 

CINCINNATI, O.—The Edwards Railroad Electric Light Company has been 
formed to make and sell new electric lighting apparatus for locomotives, etc. 
Mr. Edgar A. Edwards is president; S. O. Bayless, vice-president; W. E. Cole, 
secretary and treasurer; C. W. Adams, manager. The company is about to 
build and equip its own factory. 

COVINGTON, LA.—R. S. Stearnes & Co., New Orleans, were recently award- 
ed the contract to install a complete electric lighting plant here, including 
General Electric apparatus. A. M. Lockett & Co. will furnish the Ball & Wood 
engines and the plant will be modern in every particular. It is to be in opera- 
tion by June 1. The St. Tammany Ice Company has just completed a new 
building to house a plant producing ten tons daily, and the town shows many 
other improvements. 

COLUMBUS, OHIO.—Bids for arc lights for city lighting have been sub- 
mitted as follows: Fort Wayne Electric Works, $83 and $105 per lamp, con- 
tract to begin Sept. 25, 1902; Columbus Edison Electric Light Company, arc 
lights, $85 per year; Columbus Electric Company, $86.30 and $103.50 per year. 
The present contract price is $74.50 for ordinary arc lamps on a moonlight 
schedule which is unsatisfactory. The bids are for ordinary arc lights and the 
latest improved enclosed arc lamps for all night service the year around. 





THE ELECTRIC RAILWAY. 





CLEVELAND, OHIO.—The Cleveland City Railway Company paid a divi- 
dend of 1 per cent on April s. 

PARIS, TEX.—A St. Louis syndicate has purchased the street railway 
system here, and will install electric service. 

CLEVELAND, OHIO.—The Lorain & Cleveland Railway Company paid a 
quarterly dividend of 3% per cent. on April 5. 

CHICAGO, ILL.—The Chicago City Railway Company has secured two ex- 
tensions of franchises for its Southern suburban lines. 

CINCINNATI, OHIO.—The Cincinnati & Eastern Electric Railway Com- 
pany has increased its capital stock from $10,000 to $500,000. 

COLUMBUS, OHIO.—The Columbus, London & Springfield Railway Com- 
pany has applied to the commissioners of Franklin county for a franchise for 
a road over the National pike. 

TIFFIN, OHIO.—The Tiffin & Norfolk Electric Railway Company, not yet 
incorporated, is securing a private right of way between this place and Mon- 
roeville by the way of Republic. 

AKRON, OHIO.—The Northern Ohio Traction Company, which is building 
a new line from this city to Canton, is considering the advisability of extending 
it from Canton to New Philadelphia. 

CHESTER, VT.—A consolidation of the existing electric street railway lines 
in Vermont and the extension of several of them at points on the western edge 
of the State is reported to be on foot. 

SPARTANSBURG, S. C.—The Gas, Electric Light & Railway Company, of 
this place, will construct five additional miles of electric railway. F. D. 
McEowen is president of the company. 
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LOCKLAND, OHIO.—The village council has granted a franchise to the 
Millcreek Valley Electric Railway Company, which is building from Cincinnati 
to Hamilton, thus completing the entire right of way. 

RICHMOND, VA.—The big plant of the Virginia Electrical Railway & 
Development Company has been set in motion. Power will be supplied and the 
water power of the James River near Richmond utilized. 


BLOOMDALE, OHIO.—At a mass-meeting of citizens, held a few days ago, 
a committee was appointed to secure right of way for an electric railway, which 
is to be turned over to some company willing to build a road. 


CHARLOTTE, N. C.—A route is being surveyed for an electric road be- 
tween Elkin and Sparta, N. C., the charter having been granted by the last 
Legislature. Hugh Chatham and others are the incorporators. 


ELECTRICITY ON THE BROOKLYN ELEVATED.—It is stated that un- 
less some unforeseen delay occurs the Brooklyn Rapid Transit Company will 
have all the elevated roads in that borough electrically equipped by July 1 next. 


CLEVELAND, OHIO.—It is reported that a new company, to be known 
as the Southern Electric Railway Company, will shortly be incorporated with 
$500,000 capital stock, by local people, to build a line from the city limits at 
South Brooklyn to Hinckley, Parma, Royalton and Strongsville. Later it will 
be extended to Akron. 

CLEVELAND, OHIO.—A banking syndicate headed by M. J. Mandelbaum 
& Co., of Cleveland, and composed of fourteen Cleveland banking and trust 
companies, besides banking companies at Cincinnati, Hamilton and Akron, Ohio, 
has been formed to underwrite the securities of the Aurora, Wheaton & Chicago 
Railway Company, to the sum of $3,000,000. 

CLEVELAND, OHIO.—The Cleveland & Warren Electric Railway Com- 
pany, which proposes to build a direct line from this city to Warren, has 
secured about twenty miles of a private right of way in Cuyahoga and Geauga 
counties, and grading has been started at several points. 


EAST LIVERPOOL, OHIO.—Residents of this city and Calcutta have ar- 
ranged for the organization of a new company, and have asked the city to 
revoke the franchise of the East Liverpool Street Railway Company for its 
line to Calcutta. Because of a number of serious accidents on a steep hill on 
this line, the company has not operated cars for several weeks. 


ROCHESTER, N. Y.—The Batavia, Albion & Lake Ontario Railway has been 
organized, stock subscribed, and consent of the property owners has been ob- 
tained to build a line twenty-seven miles long, from Batavia to the east side 
of Oak Orchard Harbor, known as Point Breeze. The capital stock is $350,000, 
and the directors include George W. Aldridge, John H. Gregory, and John F. 
Kinney, of Rochester. 





NEW INDUSTRIAL COMPANIES. 





THE AMUSEMENT ELECTRICAL COMPANY, of Brooklyn, has been 
incorporated. Capital, $4,000. Directors: G. W. Woods, H. C. Bolton and A. J. 
Moore, New York. 

THE W. N. THAYER COMPANY, of New York City, has been incorporated 
to manufacture electrical machinery. Capital, $5,000. Directors: W. N. Thayer 
and G. N. Warner, New York City; E. G. Bernard, Troy. 

THE NATIONAL BATTERY COMPANY, capital, $500,000, has been in- 
corporated in New Jersey. Incorporators: W. B. Greely, C. A. Wendall, R. S. 
Nichols, Francis P. McManus and John M. Scobel, New York. 

THE MERRITT & LOCKWOOD (INCORPORATED), of New York City, 
has been incorporated to deal in electrical goods. Capital, $10,000. Directors: 
T. F. Merritt, New York City; E. F. Lockwood and Elizabeth M. Lockwood, 
Mount Vernon. 





LEGAL. 


DELIVERY OF TELEPHONE MESSAGES.—That a telephone company is 
not bound to deliver a message was settled by the local court at Franklin, Ind., 
in dismissing a suit for damages. Plaintiff left a message with the Central Union 
Company’s operator to be telephoned, but the operator failed to do so. The com- 
pany took the position that the undertaking to deliver was a personal one with 
the operator, and was not binding on the company. The court sustained this 
view. 

CONTROL OF THE COLUMBIA INCANDESCENT LAMP COM- 
PANY.—The Garrison-Rex fight for control of the Columbia Incandescent 
Lamp Company, of St. Louis, was carried beyond the confines of the Circuit 
Court last week by a decision handed down, in which the temporary injunc- 
tion asked for by the Garrison faction was dissolved and the plaintiffs’ bill dis- 
missed. The court held that the grounds of contention were substantially the 
same as those embodied in a former suit which embraces an application for a 
receiver, -and which is now in the Supreme Court of Missouri. 








OBITUARY. 





MR. ULRICH EBERHARDT, president of Gould & Eberhardt, Newark, N. J., 
died’ at his home in that city on March 31. Mr. Eberhardt was born in 
Switzerland in 1841. A widow and five children survive him. 


MR. CARL. J. SCHLESINGER, vice-president of the Alden Electric Com- 
pany, of Chicago, who represented the concern in Illinois territory, died at his 
parents’ home at La Salle, Ill., on March 30, after an illness of two months’ 


duration. His death is deeply regretted by all who knew him. 
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PERSONAL. 





MR. C. T. YERKES has sailed from England for this country. 
MR. R. LESTER THAYER, of Peoria, is on a business trip in Chicago this 


week. 
MR. ROBERT L. McOUAT, of Indianapolis, Ind., is visiting Chicago on 


business. 

MR. TOM L. JOHNSON has been elected Mayor of Cleveland. One of the 
planks in his municipal programme is lower street railway fares. 

MR. JOHN W. GATES will probably soon retire from the office of chair- 
man of the American Steel & Wire Company and take a long trip abroad. 

MR. T. D. BOYLES, of the General Electric Company, presented a paper 
on Switchboards at the April meeting of the Cleveland Electric Club, held on 
April 3. 

MR. T. A. EDISON is quoted by the New York Journal as saying that the 
capital stock for his new storage battery has been subscribed by the presidents 
of three trunk line railroads. 

MR. ADALBERT BENICKE.—An inquiry from Germany reaches us with 
regard to Mr. A. Benicke, and we shall be greatly obliged if any one can in- 
form us of his whereabouts. 

MR. JAMES GEARY, 2236 South Robertson Street, New Orleans, La., has 
retired from the firm of Wilcox & Geary, architects, and will hereafter be en- 
gaged in the business of general contracting. 

MR. CHARLES BRANDEIS, E. E., a member of the electrical engineer- 
ing staff of the Lachine Rapids Company at Montreal, is on a trip to this 
country, and visited New York city during the week. 

MR. C. H. DUELL.—To Charles H. Duell, of New York, who recently re- 
signed as Commissioner of Patents, has been presented a magnificent loving 
cup for which every employee of the Patent Office subscribed. 

MR. V. C. GRAU, who has formerly travelled in Ohio for Robert L. 
McOuat, is now in Chicago representing J. Jones & Son, New York, and Queen 
& Company, of Philadelphia. He is located at 934 Monadnock Building. 

MR. J. W. MARSH, vice-president and general manager of the Standard 
Underground Cable Company, has been lecturing recently on cable manufac- 
ture, a subject to which he has given special attention for many years past. 

Mr. H. C. SPALDING has been placed in charge of the New England busi- 
ness of the American Stoker Company and will be pleased to meet his old 
friends and make new ones at his office, No. 176 Federal Street, Boston, Mass. 


WILLIAM H. CHAPMAN, the consulting electrician and manufacturer of 
voltage regulators, etc., at Portland, Me., has removed to new and more com- 
modious quarters at 109 Middle Street, that city. His regulators are built for 
alternating or direct current and are becoming quite well known. 


MR. H. L. DOHERTY has just been elected president of the Ohio Gas 
Light Association, an honor that has been well earned. Mr. Doherty was 
for two terms president of the Northwestern Electrical Association, and has an 
enviable reputation in both the fields of gas and of electric lighting. 


MR. MARCONI.—It is reported by Commander W. H. Beehler, U. S. Naval 
Attaché at Rome, that, speaking recently of wireless telegraphy, the King of 
Italy said to him: ‘“‘Marconi will soon have to do military service, but we shall 
arrange to assign him to a vesscl upon which he can continue his experiments 
while fulfilling his military duties.” 

MR. W. S. BARSTOW, manager of the Edison Electric Illuminating Com- 
pany, of Brooklyn, and president of the electrical section of the Brooklyn In- 
stitute, lectured last week before the department on the new electrical develop- 
ments of the twentieth century. It was an interesting review of recent im- 
provements and inventions and breathed throughout a strong spirit of hope- 
fulness. 

MR. STEPHEN L. COLES, the managing editor of the Electrical Review, 
of this city, has resigned his connection with that estimable journal and will 
engage in commercial enterprises in the electrical field. For a dozen years 
past Mr. Coles has been doing excellent work in the technical newspaper field— 
with occasional ventures in other literary work—and he has won a host of 
good friends, who will all, like ourselves, be deeply interested in his newer 
pursuits and will wish him most abundant success. 


MR. H. B. FULLERTON, a well known official of the Long Island Railroad, 
and an enthusiastic champion of improved highways, gave a most interesting 
lecture before the Automobile Club of America on April 9 on “Good Roads.” 
It was profusely illustrated with lantern slides of good roads in Europe, and 
such bad roads in the United States as to make every American shed tears 
of disgust and indignation. Mr. Fullerton’s running lecture and comment 
was full of pertinent points and dry humor, and was immensely enjoyed by 
members and their friends. 


MR. CHARLES A. MUNSON, manager of the Chicago office of the Fort 
Wayne Electric Works, died at the Mercy Hospital at Chicago, April 5, as the 
result of a surgical operation. Mr. Munson was born at Fort Wayne, Ind., 
March 27, 1842. He fought in the navy through the civil war, the latter part 
of the war being lieutenant of a boat on the lower Mississippi. He was promi- 
nent in Indiana politics for a number of years, and then became connected with 
the Chicago office of the Fort Wayne Electric Works, of which he later became 
manager. The funeral was conducted by the Masons, Knights of Pythias and 
Templars, at Fort Wayne, April 7. 


MR. J. J. SWANN.—The Brooklyn Engineers’ Club held a meeting on the 
evening of April 4 at the Liberty Building, Brooklyn, N. Y., to discuss the 
subject of “Compressed Air and its Uses.” The matter was introduced by 
Mr. J. J. Swann, of the Ingersoll-Sergeant Drill Company, and in the course 
of discussion the questions of production, transmission and use were gone 
over and figures were given showing the cost of each of these three stages 
forming the cycle of a compressed air installation. A number of stereopticon 
views were shown to illustrate the points involved and to show the various 
types of machines used in actual practice. 
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EDUCATIONAL. 





MANHATTAN COLLEGE LECTURES.—Because of a recent decision from 
Rome, the Brothers of the Christian schools have been obliged to eliminate the 
teaching of the classics in their colleges and academies. This decision has stim- 
ulated the Brothers to renewed efforts in the teaching of the sciences. Desir- 


ing to further develop and equip this department of Manhattan College, New 
York City, they have called to their aid the services of men eminent in the 


various departments of science, and as a result a subscription course of lectures 
at Carnegie Lyceum, Fifty-seventh Street and Seventh Avenue, will be held on 
the following dates: April 10, “Meteors and Meteorites,” by Brother Potamian, 
D, Se., London University, Manhattan College; April 16, ‘The Development 
of Artillery in the Nineteenth Century,” by Captain Edmund L. Zalinski, 
United States Army (retired); April 22, “Submarine Boats,” by John P. Hol- 
land, inventor of the Holland; April 25, ““The Steam Engine and Its Rivals,” 
by Professor Robert H. Thurston, LL. D., doctor of engineering, director of 
Sibley College, Cornell University, and April 30, ‘‘Electrical Wave Transmis- 
sion,” by Professor Michael I. Pupin, Ph. D., Columbia University. The lec- 
tures will begin at 8 p. m., and will be illustrated by experiments and lantern 


Trade Hotes. 


BRIDGE CONTRACT.—The Chicago & Alton Railroad has placed a con- 
tract ‘with the American Bridge Company for 4000 tons of bridge work. 

THE ST. LOUIS AUTOMOBILE AND SUPPLY COMPANY, St. Louis, 
Mo., has disposed of its business to the Scott Automobile Company, of the same 
city. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, is advertising as its 
“Big Four’ Packard lamps, Packard transformers, A. B. arc lamps and Gut- 
mann wattmeters. 

THE SARGENT & LUNDY COMPANY writes us that on and after May 
1 its address will be 1000-46 East Van Buren Street, Chicago. It is at pres- 
ent in the Monadnock Block, that city, 

OIL FILTER.—The Deep Leeds Transmission Company, of Australia, re- 
cently installed a Cross oil filter, made by the Burt Manufacturing Company, 
Akron, Ohio; in its electrical power station. 

TUERK’S ELECTRIC CEILING FANS, of both the alternating and direct 
current types, are briefly described and illustrated in a little pamphlet just 
issued by the Hunter Fan & Motor Company, Fulton, N. Y. Price lists of the 
various styles of fans are given, together with a telegraph code. 

WARREN TRANSFORMERS.—The Warren Electric Manufacturing Com- 
pany, Sandusky, Ohio, in Bulletin No. 15, just issued, describes and illus- 
trates the Warren transformer, which has been designed to meet the demands 
of the most advanced central station practice. The mechanical construction of 
these transformers is simple. 

MR. A. O. SCHOONMAKER, 158 William Street, New York city, re- 
ports an increasing demand for his mica washers. For some time he has 
made a specialty of this class of goods, and is prepared to furnish washers, 
bushings and tubing, to any size and thickness. He will be pleased to for- 
ward samples and quotations on request. 

THE GARVIN MACHINE COMPANY, Spring, corner Varick Streets, New 
York, is reported to be quite busy in its regular lines of machines. This com- 
pany has recently brought out several important improvements on its ‘Universal’ 
milling machines, also on its profiling machines. Its trade in lathes, planers, 
shapers, drill presses, tapping machines, screw and monitor lathes is reported to 
be very good. 

THE FALCON ELECTRIC MANUFACTURING COMPANY, 432 East 
Seventy-first Street, New York City, has issued a set of four cards, on 
which are given illustrations and prices of ‘“Falcon’’ all-copper switch panel 
boards, “Falcon” attaching plug and flush receptacle, ‘‘Falcon’’ 1901 direct- 
current combination desk and bracket fans with three speeds, and Falcon direct- 
current arc lamps. 

TELEPHONE SUPPPLIES.—A complete line of telephone apparatus and 
supplies is manufactured by the Farr Telephone & Construction Supply Com- 
pany, Chicago. In a recent pamphlet its products are illustrated and concisely 
described. The company on March 1 moved its factory to the corner of Jack- 
son Boulevard West and Desplaines Street, where it has larger and better equip- 
ment, which will greatly aid it in filling its orders more promptly. 

A DIVISION OF LABOR.—The Lackawanna Lubricator & Manufacturing 
Company announces that it has appointed the Vallee Brothers Electrical Com- 
pany, Philadelphia, sole agent for its goods in the territory, including Massa- 
chusetts, Rhode Island, Canada, New York, New Jersey, Pennsylvania, Mary- 
land, Virginia, West Virginia and South Carolina. All orders and inquiries for 
Lackawanna lubricators, grease cups and lubricating compounds will be re- 
ferred to the selling agent. 

BUSINESS CHANGE.—Mr. A. L. Dyke, who was formerly manager of the 
St. Louis Automobile and Supply Company, has embarked in business for him- 
self and will supply the trade with his new running gear, engines, carburetters 
and other parts. He also carries a full line of automobile supplies. Mr. Dyke 
started the Automobile Supply Company nearly two years ago. Those interested 
in building their own machine or who desire a gasoline machine will do well to 
write Mr. Dyke and get his new 16-page catalogue. 

NEW WIRE FACTORY.—Alfred F. Moore, 200 North Third Street, Phila- 
delphia, is sending out an illustration of his new building which has been in 
course of construction during the past ten months. New and improved ma- 
chinery has been installed in the factory, which is said to be one of the largest 
and best equipped in the country, devoted exclusively to the manufacture of 
insulated wires. It will be remembered that fire completely destroyed Mr. 
Moore’s plant over a year ago. With his present facilities Mr. Moore is now 
able to make prompt shipments of all regular goods. 
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THE HAINES & NOYES COMPANY, manufacturer of guaranteed tele- 
phone apparatus for every possible use, announces that it has now consolidated 
its sales department and factory at 118-132. West Jackson Boulevard, Chicago, 
and that it is prepared to fill all orders, large and small, very promptly. The 
increased space will permit the company to manufacture telephone apparatus 
in large quantities, and it states that it will have a large stock on hand at all 
times. It informs us that it is adding many improvements to its instruments. 
It will be glad to send its latest bulletins to parties desiring the same. 

MODERN HEAT.—A catalogue and price list of the electric heating appar- 
atus manufactured by the American Electric Heater Company, 195 River 
Street, Detroit, Mich., has been issued. The devices illustrated include solder- 
ing irons, laundry and pressing irons, electric disk heaters or portable stoves, air 
heaters, curling irons, broilers, etc. The list of goods is a very extensive one 
and will be a surprise to those who are not familiar with the development in this 
branch of electrical industry. .The company is improving its apparatus all the 
time, and makes the claim that its heating devices have greater durability than 
ever before and are easier of repair. They have also been improved in design. 


WINDOW REFLECTORS.—The adoption of the Frink patented window 
reflector for show windows is evidence of the popularity which this fixture has 
gained with progressive merchants in all parts of the country. Contracting 
engineers who install .it for the first time in a city soon place further orders, for 
competitors are quick to recognize the advantage a house with perfectly lighted 
windows has over them in drawing trade through the increased effectiveness of 
show window displays. The finer the quality of the goods a store carries, the 
greater the necessity for perfect lighting, for the differences in quality are only 
brought out by showing them to the best possible advantage. Full information 
will be given on request by the manufacturer, I. P. Frink, 551 Pearl Street, 
New York. 

“TO WIN THEE FAVOR.”’—The North Electric Company, Cleveland, Ohio, 
is sending out some attractive literature concerning its telephone apparatus. A 
circular calls attention to an operatic libretto issued by the company, the title of 
the new opera being, ‘“‘To Win Thee Favor.” It depicts the downfall of the 
telephone imp. The cast includes such celebrities as Mr. ‘‘F’’ Desk Set, “‘Com- 
pact and Complete,’”’ Mile. Type “E,’”’ “Smallest and Prettiest Magneto Call 
Wall Set in the World,” Mr. Twin Set, ‘‘With Hosts of Admirers,’’ and “His 
Majesty, the Telephone Imp Now at Large.” There is a full chorus consist- 
ing of beautiful and attractive specialities needed in every telephone exchange 
or toll line system. According to the announcement, becoming -a charter mem- 
ber in this international movement will help to raise the standard of'success for 
independent telephone companies. 

CENTRAL STATION HEATING.—An interesting pamphlet has just been 
issued by the American District Steam Company, of Lockport, N. Y., in which 
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is given a complete description, illustrated, of the company’s system of heating 
from central stations. It gives a brief sketch of the early work of Mr. Holly, 
and the Holly Steam Combination Company, of which the American District 
Steam Company is the successor. The various improvements of the system 
are pointed out, and the essential mechanical features described and’ illustrated. 
Among the illustrations are those of two large modern office buildings which are 
heated by this system. By the Holly system direct and exhaust steam is dis- 
tributed in cities and villages for heating and power. The pamphlet con- 
tains three maps of sections of three cities in which the system is installed, 
showing the extent of the area served. 


THE O. C. WHITE COMPANY, Worcester, Mass., is preparing an elab- 
orate exhibition of its adjustable electric light fixtures for the Pan-American 
Exposition. Its space is in the northeast corner of the Electricity’ Building. 
It has an eighteen-foot frontage, and will be very handsomely furnished with 
quartered oak casings, counters and side wall shelving. Besides the many 
styles of fixtures which are already well known and have made its high repu- 
tation, it will show between thirty and forty entirely new styles never before 
exhibited. These include some ingenious and conveniently adjustable com- 
bination gas and electric fixtures for ceiling, sidewall and bench use, a new 
floor stand for Crookes tubes in X-ray apparatus, and some large fixtures for 
very high ceilings. The O. C. White Company’s space will: undoubtedly be a 
prominent feature of the electrical exhibits. 


THE E. W. BLISS COMPANY AT THE PAN-AMERICAN.—One of the 
most interesting exhibits in the Machinery Hall at the Pan-American Exposi- 
tion will be that of the E. W. Bliss Company, of Brooklyn, N. Y. Most of our 
readers are acquainted with this concern and its,products, and know that it is 
perhaps the largest manufacturer in the, world of presses, dies, shears and other 
sheet metal working tools. This company was the only American manufac- 
turer in its particular line of machinery to receive the “Grand Prize” at Paris. 
While the Bliss exhibit at Buffalo will not be so large as the one at Paris, it 
will contain many automatic machines’and a complete plant for making harness 
oil cans automatically. "In addition to these machines there will ‘also be 
several sizes of the well-known Bliss inclinable power press, a Stiles power 
punching press, a Bliss patent toggle drawing press, a Bliss improved double 
action press, a ‘Stiles’ automatic drop hammer, a new type Bliss automatic 
notching press for armature disks and a number of other tools. The exhibit 
will be in charge of one of the Bliss Company’s consulting engineers, who has 
had a large experience in tools for the manufacture of sheet metal goods. The 


Bliss Company will be pleased to meet at its exhibit, or at its main office in 
Brooklyn, all who are looking for information regarding the most economical 
method of manufacturing various sheet metal articles. 





UNITED STATES PATENTS, ISSUED APRIL 2, 1901. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 


670,927. INCANDESCENT ELECTRIC LAMP; C. R. Campbell, Huguenot, 
N. Y. App. filed July 12, 1900. A multi-filament lamp having a socket 
switch for throwing any number of the filaments into circuit at once. 

670,931. THERMOSTAT; C. B. Garrett and W. S. W. Blake, Minneapolis, 
Minn. App. filed Feb. 6, 1900. A plunger acted upon by a spring is re- 
leased to close a circuit when fusible material is melted. 

670,952. POTENTIAL REGULATOR; A. R. Everest, Lynn, Mass. App. 
filed Sept. 24, 1897. The invention in general comprises a transformer 
having a primary winding connected through a reversing switch across 
the supply mains, with a secondary winding arranged in section and 
adapted to be connected wholly or partially in series with one of the supply 


mains. 
670,964. TELEGRAPHY; D. Murray, New York, N. Y. App filed Jan. 17, 
1901. An improvement on the invention described in patent No. 653,936, 


and relates especially to the disposition of the pins designed to pass through 
the holes in the perforated tape. 

670,980. TELEGRAPHIC INSTRUMENT; A. S. Bissell, New York, N. Y. 
App. filed Sept. 4, 1900. Details of an instrument in which a tape is per- 
forated with Morse characters in the receiving instrument. 

670,986. AUTOMATIC PROTECTING AND DETECTING DEVICE FOR 
ELECTRIC LIGHT CIRCUITS; H. Etheridge, McKeesport, Pa. App. 
filed June 19, 1899. Automatic device for closing a shunt around the 
lamps in case the lamps become inoperative. 

670,994. ELECTRIC LIGHTING SYSTEM; J. A. Mesiroff, Milwaukee, Wis. 
App. filed April 30, 1900. Means controlled through the medium of the 
secondary circuit conductors of a transformer for closing or breaking the 
primary circuit in correspondence respectively with the use or non-use of 
the lamps at the station, without increasing the resistance of the lighting 


circuit. 
670,999. PRESSURE GAUGE; A. J. Purinton and L. W. Sweet, Waterbury, 
Conn. App. filed Jan. 8, 1900. Details of a gauge adapted to close an 


alarm circuit when the pressure reaches a predetermined point. 


671,008. APPARATUS FOR PRODUCING CALCIUM CARBID; J. Zimmer- 
man and Isadore S. Prenner, of Chicago, Ill. App. filed March 13, 1899. 
Mechanism is provided for feeding the mixture of lime and carbon con- 
tinuously in position between. the arc and from below the arc. 

671,009. BONDING PIN; L. S. Bacon, Washington, D. C. App. filed Nov. 
19, 1900. A bonding pin tapered throughout and having an open length- 
wise side channel. 

671,032. CONTROLLING APPARATUS FOR SIGNAL OPERATING SYS- 
TEMS FOR RAILWAYS; B. C. Rowell, Chicago, Ill. App. filed Feb. 13, 
1899. Mechanism for controlling the power machine of a signal oper- 


ating device, in which a shaft under tension is provided with two lugs, and 
two stops for the lugs; magnets are arranged to shift the stops so that 
when one magnet disengages one stop it will move the other into position 
to engage with its lug. 

671,046. TELEGRAPH RECORDER; G. L. Foote, Brooklyn, N. Y. App. 
filed Jan. 29, 1898. A device whereby the recorded dots and dashes will 
respectively be of uniform length regardless of the duration of the current 
producing them. 

671,079. CONTACT FINGER FOR ELECTRIC MOTOR CONTROLLERS; 
F. W. Garrett, Johnstown, Pa. App. filed July 24, 1900. The object is to 
provide for adjusting the fingers with respect to the contact, when neces- 
sary by reason of wear, without altering the original tension of the 
springs acting on the fingers. 

671,080. TROLLEY; H. S. Goughnour, Johnstown, Pa. App. filed June 8, 
1900. The spring which forces the ‘trolley upward is disconnected when 
the wheel leaves the wire. 

671,084. ELECTRIC WELDING APPARATUS; H. F. A. Kleinschmidt, 
Johnstown, Pa. App. filed April 24, 1900. By a peculiar arrangement of 
the clamps it is possible to apply pressure and current to different parts 
of the joint, so as to uniformly heat the same. 

671,093. SWITCH AND OUTLET BOX; M. Robinson, Newton, Mass. 
filed Jan. 31, 1901. Details of construction. . 

671,106. AUTOMATIC STOP FOR ELECTRIC ELEVATORS; A. Cowper- 
thwait, New York, N. Y. App. filed Feb. 4, 1901. When the elevator 
reaches the top or bottom of the shaft the device automatically opens a 
local circuit controlling the motor circuit, and if this does not stop the ele- 
vator, the further movement thereof opens the main motor circuit. 


671,139. ELECTRIC HEATER; A. R. Leask, London, Eng. App. filed Dec. 
13, 1900. A heating apparatus which can be bodily placed into any suit- 
able vessel for heating the water therein. 


App. 


671,179. TROLLEY CAR; L. A. Brod, Brooklyn, N. Y. App. filed Aug. 1s, 
1900. Details. 
671,232. ATTACHMENT FOR NOTCHED QUADRANTS; W. B. Potter, 


Schenectady, N. Y. App. filed Dec. 28, 1900. A notched rack co-acting 
with a latch and means for automatically supporting the latch when raised 
out of the notch, until the handle is turned to bring the latch over the next 


notch. 
671,235. MEANS FOR ATTACHING POLE PIECES; H. G. Reist, Schenec- 
tady, N. Y. App. filed Jan. 29, 1900. The attachment is made by means 


of a dove-tailed connection which is held secure by a key. 

671,244. AIR PUMP GOVERNOR; S. B. Stewart, Jr., Schenectady, N. Y. 
App. filed Jan. 21, 1901. The governor comprises a pressure operated 
device for opening and closing the circuit of the motor, a spring resisting 
the movement of the device, an auxiliary spring strained by such move- 
ment, and a tripping device for the controller operated by the switch, 
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671,249. RECTIFIER; E. Thomson, Swampscott, Mass. App. filed Jan. 9, 
1900. (See Current News and Notes.) 


671,258. ATTACHMENT FOR CONTROLLER HANDLES; A. H. Arm- 
strong, Schenectady, N. Y. App. filed Jan. 22, 1901. This invention is 
applicable to any shaft of a controller, on which a loose handle is mounted, 
which it is desirable to retain, yielding in a predetermined angular position 
with reference to the shaft. 

671,259. SYSTEM OF MOTOR CONTROL; C. F. Barry, Schenectady, N. Y. 
App. filed Jan. 29, 1900. Improvement in the multiple unit system of 
control. 


671,265. ELECTRIC RECORDING INSTRUMENT; Frank P. Cox, of Lynn, 
Mass. App. filed July 9, 1900. An electrodynamometer is resiliently con- 
nected with a disc which revolves between the poles of two opposite mag- 
nets, which are attached to the shaft of a small electric motor. As the 
motor revolves it imparts a torque to the friction disk, which torque acts 
opposite to that of the dynamometer. A pinion on the shaft of the disk 
acts on a rack carrying at its end a pencil, which records on a paper 
on a revolving drum. 

671,270. MEANS FOR EQUALIZING THE SPEED OF SHAFTS; W. L. 
R. Emmet, of Schenectady, N. Y. App. filed Jan. 9, 1900. A fly-wheel 
is loosely mounted on a shaft and its rotation restrained by means of 
springs connected by an arm keyed to the shaft. This arm, as well as a 
similar one on the opposite side of the shaft, has flaring sides which are 
in close proximity to magnets carried by the fly-wheel. In case of a sud- 
den change of speed the magnets on one or either side of these arms are 
energized and thus tend to restore the arms to their normal relative posi- 
tion, and the pull thereby exerted checks the forward or backward im- 
pulse of the shaft and tends to bring it back to its normal speed. 

671,271. ELECTRIC FUSE; W. L. R. Emmet, of Schenectady, N. Y. App. 
filed Jan. 27, 1900. An insulating handle is attached to an enclosed 
fuse for entering the same into the clips of its support. The clips are 
within a bell-shaped receptacle, which affords a full vent to the gases when 
the fuse blows. 
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671,272. ELECTRIC METERING SYSTEM; W. C. Fish, Lynn, Mass. App. 
filed Jan. 18, 1899. (See Current News and Notes.) 

671,273. METERING ELECTRIC ENERGY; W. C. Fish, Lynn, Mass. App. 
filed Jan. 26, 1901. (See Current News and Notes.) 

671,278. ELECTRICALLY CONTROLLED SWITCH; E. M. Hewlett, 


Schenectady, N. Y. App. filed Dec. 30, 1898. Details of a power switch. 
671,279. MEASURING INSTRUMENT; C. S. Jameson, Swampscott, Mass. 
App. filed Dec. 23, 1898. (See Current News and Notes.) 
App, filed Jan. 


671,282. ELECTRIC METER; E. J. King, Fort Wayne, Ind. 
20, 1900. (See Current News and Notes.) 
671,283. ELECTRIC METER; E. J. King, Fort Wayne, Ind. App. filed 


Jan. 31, 1901. (See Current News and Notes.) 

671,287. END PLAY DEVICE; Alexander D. Lunt, of Schenectady, N. Y. 
App. filed Feb. 9, 1900. The longitudinal movement of a shaft acts 
upon a device, which opens or closes the circuit of a magnetizing coil in 
inductive relation to the end of the shaft. 

671,289. CONTROLLING ROTARY CONVERTERS; S. W. Mauger, Schenec- 
tady, N. Y. App. filed Jan. 16, 1901. A system of electrical distribution 
comprising a plurality of motor-generators or rotary converters, independ- 
ent circuits fed thereby, a common supply circuit, and starting switches 
for interconnecting any pair of machines on their direct-current sides. 

671,411. TELEPHONE CALL BOX; W. Decker, Owego, N. Y. App. filed 
April 20, 1898. Details. 

‘CONSTRUCTION OF MORSE'’S REGISTERI:u.u TELEGRAPHIC 


671,334. 
App. filed July 29, 1898. 


INSTRUMENTS; E. Ducretet, Paris, France. 
Details. 
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671,338. CONDUCTOR AND CONTACT FOR ELECTRICAL GLOW 
LAMPS; J. A. Halford, Bayswater, England. App. filed Sept. 10, 1900. 
The conductor is made up of bunched wires and the connection is made 
from the lamp to the conductor by sharp spikes which penetrate the con- 
ductor. 

671,349. ELECTRIC SIGNALING APPARATUS; W. H. McClure and D. E. 
Healy, Worcester, Mass. App. filed Dec. 8, 1899. Details. 

671,350. ALARM SYSTEM; J. H. McCracken, Washington, D. C. App. 
filed Nov. 23, 1900. Relates to the particular construction of a door mat 
containing circuit closers. 

671,388. DEVICE FOR PROTECTING SAFES AGAINST BURGLARS; A. 
P. Prichard, Tacoma, Wash. App. filed Feb. 6, 1900. Details. 

671,403. WIRELESS TELEGRAPH SYSTEM; Harry Shoemaker, of Phila- 
delphia, Pa. App. filed Nov. 26, 1900. The aerial conductor is made 
shorter than usual; at the upper end it is connected, at the transmitting 
side with a stand consisting of a series of parallel circular plates, and at 
the receiving side with a stand consisting of a series of concentric cylin- 
ders. The sparking system of the induction coil consists of two larger 
end spheres and two smaller intermediate spheres, the latter being con- 
nected to a condenser. For decohering there is a soft iron ring above a 
hollow containing the filings; a magnet exterior to the tube surrounds 
this ring, and when magnetized causes the ring to attract the filings, 
thereby decohering the same. 





671,106.—Automatic Stop for Electric 
Elevators. 


671,404. ELECTRIC BLOCK SIGNAL SYSTEM FOR RAILWAYS; H. 
Shoemaker, Philadelphia, Pa. App. filed Nov. 26, 1900. The track is 
divided into sections and relays located at the ends thereof are controlled 
by the movement of the train to operate the signals. 


671,405. TELEGRAPH; H. Shoemaker, Philadelphia, Pa. App. filed Jan. 12, 
1901. Details. 
671,406. WIRELESS TELEGRAPH; H. Shoemaker, of Philadelphia, Pa. 


App. filed Jan. 17, 1901. The sparking balls of the transmitter are con- 
tained in a tube filled with an inert gas under high pressure. Decohering 
is effected by means of a ball within the coherer tube over the filing 
pocket; when an exterior magnet extracts the ball it strikes the tube and 
decoheres the filings. The coherer circuit contains an auxiliary relay 
which responds to the impulses of the transmitter in the aggregate, thereby 
producing as a short forward stroke of the armature the dot correspond- 
ing to a series of impulses, and as a prolonged forward stroke, the dash 
which results from a relatively greater number of impulses. 

671,407, WIRELESS TELEGRAPHY; H. Shoemaker, of Philadelphia, Pa. 
App. filed Jan. 22, 1901. The decohering magnet is below the coherer 
tube and has the axis of its poles at right angles to the axis of the tube 
and opposite to the pocket containing the filings. 

671,420. ELECTROTHERAPEUTIC SPECTACLES; A. F. Humphrey, Alle- 
gheny, Pa. App. filed Jan. 11, 1901. The temple wires of the spectacles 
are composed of different metals and batteries are attached to each end 
thereof. 

ELECTROMAGNETIC BRAKE; P. F. L. R. H. -K. Voigt and W. 

App. filed Oct. 12, 1899. Details. 


671,426. 
C. Kusterer, Ilmenau, Germany. 
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Switchboards 
of all sizes and 
descriptions. 


Hancock Quick-Break 
SWITCHES. 


Our line includes AJAX 
QUICK-BREAK SWITCHES, 
» Voltmeter Switches, End-Cell 
Regulating Switches, Section 
Switches, Covered Service 
Switches, Heater Switches. 


Albert and J. M. Anderson Mfg. Co., 


Factory and Headquarters : 
289-293 A ST., BOSTON, MASS. 
135 Broadway, New York, N. Y. 






















New York Branch : 





Manhattan Electrical Supply Co. 


32 Cortlandt St., New York. 
Manufacturers, Wholesale and Retail Dealers. 


MATCHLESS TIME FINDER 
AND EARLY RISER OUTFIT 


We manufacture a number 
of styles of early risers, 
some without the electric 
light attachment which 
are cheaper, yet answer 
the purpose. 

We are the largest manu- 
facturers of General Elec- 
this 


trical Supplies in 


Country. 





Write for 450-page No. 12 Catalogue and prices. 
188 FIFTH AVE. 
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The attention of users of mo- 
field 


rheostats, theatre dimmers, elec- 


tor starters, resistances, 


tric heaters and automatic 
switches is hereby called to the 
following U. S. patents owned or 
controlled by the undersigned, 
which patents are being infringed 
by other manufacturers of rheo- 
stats and automatic switches. All 
makers and users of such infring- 
ing apparatus will be held re- 
sponsible by the undersigned. 
More specific information will be 


supplied upon inquiry. 


522,718 July 10, 1894. 

558,559, April 21, 1896. 
560,588, May 19, 1896. 
566,693, Aug. 25, 1896. 
568,088, Sept. 22, 1896. a 
576,202, Feb. 2, 1897. 

585,444, June 29, 1897. 
598,568, Feb. 8, 1898. 

603,063, April 26, 1898. 
635,441, Oct. 24, 1899. 

657,703, Sept. 11, 1900. 
668,140, Feb. 12, 1901. 
641,267, Jan. 16, 1900. 

535,321, March 5, 1895. 
481,781, Aug. 30, 1892. 
492,757, Feb. 28, 1893. | # 
511,407, Dec. 26, 1893. vi 
555,895, March 3, 1896. 
600,057, March 1, 1898. 


H, WARD LEONARD 


BRONXVILLE 
NEW YORK 2 
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New Excelsior Dry Batteries 
EFFICIENT, UNIFORM, RELIABLE 


Higher Voltage and Amperage than any 


¥ECLIPSEX 


DRY DRY BATTERY. 
Especially constructed lor 


ENGINE 
IGNITION 


+ +2 
New Excelsior Dry Battery Hanafactory. 
ew York, 


NEW EXCELSIOR DRY BATTERY MANUFACTORY, 108 Greenwich Street, NEW YORK 














other «dry cell made 


Any Number Sent on Approval to any Responsible Concern 


OUR ECLIPSE cell has been adopted by the leading 
automobile companies for gasolene engine ignition. 


WE MAKE ALL SHAPES AND SIZES 
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iy ictor Turbines Operating Dynamos 


That there are more Victor Turbines in use supplying Power for Electric 
Generators than any other is due to the many points of superiority 
possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, | 
Great Capacity, High Efficiency, 4 | 
Perfect Cylinder Gate, Steady Motion. ; 


We also have a full line of modern patterns 
for Gears and Power Transmission machinery. 
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WRITE FOR CATALOGUE. 


Stilwell-Bierce & Smith-Vaile Co., 7° Lehman St., Ohio. 
NEW YORK OFFICE: 141 BROADWAY. 
re FOS HOR a ene ae eee ee ee 


Tue M<CORMICK eae 
Features _-szesze TT URBI NE 


Great Capacity, o Speed, Unequalled Efficiency, 
Steady Motion, Easy Working Gate, 
Greatest Power from a Limited Quantity of Water, at Smallest Cost. 


UNDOUBTEDLY THE MOST POPULAR TURBINE MANUFACTURED. 
S. MORCAN SMITH COMPANY, 


WRITE FOR CATALOGUE, YORK, PA. | U.S.A. 


CARY SPRING WORKS | SAMS ON TURBINE 


WIRE and SPRINGS UPRICHT AND HORIZONTAL 
OF ALL KINDS FOR 


BPECHTORO ROHS G- 
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“SPECECECBOROROEOS 




























types described. Send for a copy. JAMES LEFFEL & CO., Springfield, Ohio, U. S. A, 


Telephone 3346 38th St. 

@=: Sri ELECTRIC POWER and LIGHTING PLANTS. 
limited penstock room. Special attention given:to designing for 

Casters BEiae O60 eee oen. THE EMERSON ELECTRIC MFG. CO. 


SPECIAL FEATURES: 
Emer son I QO O i Catalog ue difficult situations. Write for pamphlet I, stating your Head and 


High Speed and Efficiency. Great Strength. Balanced 
Of Fan Motors will be sent on request. Several new Power required. 
New York City. St. Louis, Mo., U. S. A. 








THE PELTON WATER WHEEL COMPANY 
RICHMONDI ELECTRIC WI AL RYU | a coeiien se Se Perdis aes Metaeion Spe awe 


An experience of more than fifteen years, involving both the theory and prac- 
OSD URN laa etait) if , tice of hydraulic engineering as relates to power daveloptnens in its widest 
Ree ee ees S range of application, is at the service of its customers. NINB THOUSAND 
ON REAMED STEEL TUBING , HEELS NUW RUNNING, aggregating some 700,000 H. P 
MILWAUKEE, WIS., U. S.A ea Led ah shape eLaerans POWER TRANSMISSION. 
Pelton Wheels afford the most reliable and efficient power for such service, 
and are running the majority of stations of this character in the United States, 





as well as most foreign countries. 
Highest efficiency and absolute regulation guaranteed under the most extreme 


variations of load. Catalogues furnished on application. Address 
NO ELECTRICAL JOURNAL PELTON WATER WHEEL COMPANY, 
published has so large a foreign and domestic Sain Frizt Main Strest wediytiberty Street, "9 





circulation as Electrical World and Engineer. 
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EACO HOTEL TELEPHONE SERVICE) MEAN 
ANY THING ? 


When they represent experience in ELECTRICAL INSULATION, 
they mean a great deal. For over 16 years electrical experts have 
proclaimed the permanent superiority of 
ELECTRICAL COMPOUND 
& INSULATING AND FIELD COIL VARNISH 
INSULATING TAPE 


The Standard Paint Company, °.2%’s0.2*". 




















The greatest opening in the country for work for 
contractors — 9-10 of the hotels in the United States 
have unsatisfactory’ Annunciator Systems. The 
Eaco Hotel Telephone System makes the service 
of even a poor hotel superior. No hotel man will 
refuse to listen to a proposition to make his house 
more efficient and serviceable to the general public 


ELECTRIC APPLIANCE COMPANY 


92 and 94 West Van Buren St., Chicago 

























‘0, K.? WEATHERPROOF, 
SLow Burning WEATHERPROOF, 
and Stow Burnina Wire. 


PRICES AND aseescs-ned ON APPLICATION. 


PHILLIPS INSULATED WIRE CO., 


OFFICE AND FACTORY, PAWTUCKET, R. I. 











General Electric Company’s 


Single Focus X-Ray Tubes of high effi- 
ciency and durability can be operated at 
a dull red heat without breaking down the 
anode. These tubes are equipped with our 
new adjuster by means of which the proper 
degree of vacuum can be maintained. 
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EDISON DECORATIVE AND MINIATURE 
LAMP DEPARTMENT, 
HARRISON, N, J. 










For an all over-the-world circulation of the right 
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kind there is no paper published which equals the EXPORT 
ISSUE of ELECTRICAL WORLD and ENGINEER. 


For Commutator Segments 
M | GAN | TE PLATE MICA INSULATOR CO. 


117 Lake Street, CHICAGO 
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NATIONAL ELECTRICAL CODE STANDARD 
SLOW-BURNING WEATHERPROOF 


WEATHERPROOF 
XL scov't ong WIRE 


Turn-Down Lamps are now endorsed 
by progressive central stations, be- 
cause giving better Service without 


Send for samples and prices 


Collyer Insulated Wire 
Co., Pawtucket, R. I. 


extra cost, HYLO LAMPS are a 

od “kick reducer.” They have 
no thumb screw; no wire resistance; 
take no more room than a common 
















lamp. 
THE PHELPS COMPANY \N WRITING TO ADVERTISERS Subscribers will confer a tavor on us and also on 
; 7 } 4 
10 Hawthorne St., FLMWOOD, ILL. =. eee. 7. ae that they saw the advertisement in ELECTRICAL 
SAMSON ao sore For... 
S ras ah <a. 





“MANROSS™ 
HAIR SPRINGS 


Send for Samples and Prices. 
FOR ELECTRIC 
EN DICATIANG AND RECORDING SAMSON CORDACE WORKS. BOSTON, MASS. 


C.ACGES STEASE GAUGES. ETC 
LARGEST MANUFACTURERS OF STERLING EXTRA INSULATING VARNISH. 
Hair Springs in the United States. | stertieg Extra Black Finishing Yarnish. Sterling Black Air Drying Varaish 


Non-Magnetic Hair Springs of 
Phosphor-Bronze and Shier non- Sterling Black Core Plate Varnish 


i 
magnetic metals. Hair springs of THE STERLING VARNISH co.. 


— A, description manufactured to 
F. N. MANROSS, - Forestville, Conn, ' Times Building, PITTSBURGH, PA., U. S. A. 


Trolley Cord. 









McROY CLAY WORKS 
BRAZIL, INDIANA | 

302 BROADWAY, NEW YORK | 
138 WASHINGTON ST., CHICAGO 









